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THE SIGNIFICANCE OF THE EMOTIONAL 
LEVEL 


By Dr. WALTER B. CANNON 


GEORGE HIGGINSON PROFESSOR OF PHYSIOLOGY, 


AN emotion, as the word implies, is a 
Indeed, when 
we have an experience pervaded by a 


eondition that moves us. 


powerful emotional element we speak of 


it as a moving experience. The force 
which is exhibited when a strong emo- 
tion seizes upon us may be so dominant 
as to sweep away all considerations of 
The of this 
has long roused the interest of philoso- 
Spinoza and Des- 
nature, and 
studied its 
Modern researches have 


prudence. mystery force 
phers and biologists. 
cartes have 
Darwin and 
manifestations. 
added considerably to our knowledge of 
its sources and its effects. I propose that 
we consider together some recent evi- 
dence as to the physiological nature of 
emotional excitement. 

In order that we may be quite specific 
in our examination of the evidence, | 
suggest that we select at first a single 
emotion—that of rage—and study its 
characteristics. In a physiological sense 
an exhibition of rage follows what may 
be called a ‘‘reaction pattern.’’ When 
we see a man who is enraged we note his 
crouching body, his frowning brow and 
his lips drawn close over clenched teeth 
as he growls his threats. His fists are 
tightened or are grasping a_ seized 
weapon. These, however, are the super- 
ficial aspects of the pattern. An exami- 
nation of the deeper changes would re- 
veal an acceleration of the heart beat, a 


diseussed its 


others have 
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rise of blood pressure, an increase of 
blood sugar, a redistribution of blood in 


the body, a greater output ol adrenal 


secretion and a restive process that 1s 


inhibited. Some of these changes can be 
directly observed in man; and others are 
inferred 


animals. 


from their relations in lower 


It is typical of these features of the 
pattern response of rage that they have 
many of the characteristics of reflexes 
First of all, we do 


raged; like laughing and we: 


not learn to be en 
:ping, the 
rage reaction is seen soon after birth as 
a mode of behavior fully prepared for 
Again, 


stimulus: 


display. like a reflex, it has a 
definite 


evoke laughter, so anything that 


just as tickling will 


ham 
pers or checks or thwarts the satisfaction 
of any strong impulse in us will call 


forth the rage response. Like a reflex, 
also, the reaction of rage is prompt when 


And it is 


permanent; the typical pattern will be 


the stimulus is appropriate. 


evoked at different ages in the same in 
dividual 
tions are present. 


when the appropriate condi- 
Furthermore, it has 
a constant and fairly uniform manifes 
tation in different races; one may not 
understand the language in a foreign 
country, but on sight one can readily 
understand the attitude of an 
native. Again, it is characteristic of re- 
flexes that they are useful—sneezing and 
coughing, for example, reflexly clear the 


enraged 
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respiratory passages of irritating mate- 
rial. Similarly, the changes which occur 
in rage, especially the deep changes I 
have referred to above, can be reasonably 
interpreted as adaptations of the organs 
of the body such as to render the indi- 
vidual more effective in the struggle 
which is likely to accompany the aggres- 
sive attitude that is associated with rage. 
Thus, the faster heart rate and the 
higher blood pressure hasten the trans- 
port of the larger quantity of oxygen 
needed for increased activity and the 
larger quantity of carbon dioxide result- 
ing from the oxidized metabolites; and 
the increase of blood sugar provides fuel 
for laboring muscles. The other changes, 
likewise, fit into this picture. Finally, 
it is a fact of primary importance that 
the expressions of emotions in man and 
lower animals, as Darwin pointed out in 
his classical volume, are similar. When 
the hungry dog is enraged, by thwart- 
ing, for example, his instinctive act of 
eating, he, like the angry man, shows his 
teeth and growls and manifests the deep 
visceral changes already mentioned. 
Such, then, are some of the characteris- 
tics of the reaction of rage. 

When we compare the nervous system 
of man and lower animals the most 
striking difference is to be found in the 
relatively enormous development of the 
cerebral hemispheres, with their much 
folded cortical layers, in man as com- 
pared with any other vertebrate form. 
These great masses of nervous tissue, 
developed from the anterior portion of 
the brain stem, are new and special 
features in the human being, sharply 
differentiating him from all other re- 
lated fellow-creatures. The spinal cord 
and the brain stem, on the other hand, 
are much less altered. Indeed, they can 
be regarded in their general aspects as 
practically common to man and to other 
higher vertebrates. 

That the reactions of the two parts of 
the nervous system which I have just 
mentioned are strikingly different from 


one another is well known. The 
sponses of the spinal cord and the | 
stem, when a stimulus is applied, 
routinely prompt, uniform and st 
typed. The patellar and pupillary 
flexes are examples. Indeed, it 
these lower parts of the nervous syst 
that reflexes, simple and complex, 
their central stations. The react 
which involve the cortex of the cere! 
hemispheres, on the other hand, inst: 
of being prompt are delayed—there 1 
be an indefinitely long interval betw 
the reception of the stimulus and 
behavior precisely related to it. Als 
instead of being uniform, these cort 
reactions are unpredictable; the s 
situation presented to different ind 
uals may call forth extraordinarily 
ferent activities. And finally, instead 
being stereotyped, these reactions 
rather easily modifiable; in fact, 
whole process of education is direct 
toward modifying the attitudes 
activities of individuals on the basis 
previous social experience. We se 
then, that there is a sharp separ 
between the fixity and monotony of 
responses from the spinal cord a 
ancient portion of the brain, and 
uncertainty and variety of the respo: 
from the much more complex cere! 
hemispheres. 

The question now arises as to w 


the neurone patterns lie which express 


emotional excitement. Are they st 


tioned in the primitive portion of the 


nervous system or in that portion w! 
has been so highly developed in t 
human being? Evidence in answer 


+ 


this question was obtained some year 


ago by Britton and myself in expe 
ments on the eat, in which, immediate! 


after etherization, we rapidly destroyed 


y 


the cerebral cortex (which subserves con- 
sciousness), and then permitted the rem- 


nant of the animal to emerge from 
anesthetic. Almost as soon as 
from anesthesia the preparation exh 


ited an extraordinary group of phenom- 





+} 


freed 


} 
} 





tern 
hypo 
is sul 
regio 
that 
“emo 
Th 
whiel 
the ri 
cance 
ena © 
tions 
which 
Let 
impor 
level | 
in rel 
In) 
prese} 
the re 








* rot 








THE 
4 





which we called ‘‘sham rage The 
rs stood on end so that the tail was 
a bott le brush. The pupils were 


ilated, on tne 


e pads, the blood pressure rose to 200 


sweat poured out 
f mereury or higher, the heart rate 


t up from a normal of approxi- 
mately 120 beats per minute to 250 or 
ven *300 the blood 
mounted until at the end of 

ight be five 


Here you will note a 


beats, and sugar 
two hours 
times the usual 


concen- 


tration. manifes- 
the deeper changes oceurring 
but, I 
size, in the absence of any possible func- 


mn of 

in the rage pattern, would empha- 
ning of the cerebral cortex. Later my 
league, Bard, studied this preparation 
still further and learned that it was pos- 
sible to remove both cerebral cortices, the 
striatum and, indeed, all the 

anterior to the lower posterior 
portion of the diencephalon without dis- 


rpus 
brain 
appearance of the sham-rage phenomena. 
When he removed this small portion, 

ywever—a bit of tissue in the 
hardly larger than the tip of the little 
aaa —the phenomena entirely vanished 


eat 


and were replaced by decerebrate rigid- 
ity. It appeared clear that the neural 
mechanism for the display of the pat- 
tern of rage is located, in the eat, in the 
hypothalamus. , For present purposes, it 
is sufficiently accurate to speak of this 
region as the thalamic region. It is here 
that we find what eall the 
‘“‘emotional level.’’ 

This location of the neurone pattern 
which manages the bodily exhibition of 
the rage response has important signifi- 
cance in explaining many of the phenom- 
ena not only of rage but of other emo- 
tions as well, and also certain conditions 
which are not emotional in character. 
Let us survey together these variously 
important bearings of the emotional 
level on other parts of the organism, and 
in relation to facts already considered. 

In the first place, it is obvious that the 
presence of the neural arrangement for 
the reaction of rage in the thalamic re- 


we shall 
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LEVEL 


center for the rage respons 


thalamie region explains w 
pression of rage has n \ 
are common to man and t \\ 
-why both snarl and show their teet 
The thi 
brain 


ilamie region is in the anei 


stem which has undergone r 


tively little change in the course 
tebrate evolution, and therefore its 
structure and function have not bee 
greatly altered in the developms ! 
lower mammals to human beings. B 
cause the brain stem is sin ir i o 
vertebrates the responses rom it a 
similar. 

A third significant fact is found in 


the appearance of the characterist 


posture and features of rage after t 

cortex has been removed Evidently, 
this fact proves that there is a doubl 
eontrol of certain of the perip! era 
effectors from two levels from the cor 


tex and from the thalamic region 
When the cortex is removed, 
control is abolished but 


voluntary 
eontrol from the 


We see 


iry 


} 
retained. 


in the 


A Ui 


emotional level is stil] 
pr congo of this 


of ethe 


prim 


eftace 


anesthesia or when nitrous ox- 


, 
nder 
these conditions the in dividual may be 


ide is plier as an anesthetic U 


regarded as chemically decorticated 
Voluntary control is abolished. but the 
emotional level is still active. The 


patient under light ether may show signs 


co 


of rage by fighting ¢ and muttering at the 
attendants who 


movements, 


restrain his 
ient 


attempt to 
and under 
oxide 
from the emotional 


tears, for the 


the pat 


nitrous may have expressions 
level in laughter or 


an esth etists 


say that 
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laughing gas might quite as reasonably 
be called weeping gas. Again, in cases 
of hemiplegia the patient may have de- 
struction of the motor cortex or inter- 
ruption of the subcortical motor path- 
way on one side with attendant abolition 
of voluntary control of facial muscles. 
Tell such a patient a funny story, how- 
ever, or make him sad, and he will ap- 
propriately laugh or ery, with bilateral 
symmetry of the response on the two 
sides of the face. On the other hand, 
there may be damage of the structures 
on one side in the thalamic region; then 
the patient has symmetrical control of 
the facial muscles if they are voluntarily 
innervated, but an appeal to the emo- 
tional level results, for example, in a one- 
sided smiling or weeping. Most interest- 
ing of all, in relation to the studies on 
experimental animals, are those human 
eases of pseudo-bulbar palsy in which 
cortical control of the thalamic region is 
largely abolished. In such cases the 
emotional expression may be indefinitely 
There are records of patients 
laughed for hours 


prolonged. 
who have wept or 
without stopping. In one such instance 
laughter started at 10 o’clock in the 
morning and continued steadily till 2 
o’clock in the afternoon! It may be 
noted that these signs of sadness or 
hilarity are without any reference to the 
actual situation. 

In connection with the evidence that 
the removal of cortical influence, either 
mechanically by operation, or chemically 
by anesthetics, or pathologically by dis- 
ease, releases the emotional level and 
allows it to manifest its functions to a 
supreme degree, there is an interesting 
consideration regarding sleep. It ap- 
pears logical to suppose that sleep could 
not possibly be a simple subsidence or 
abolition of the functions of cerebral 
cortex. If that were the case we should 
expect sleep to be attended by a rather 
elaborate exhibition of emotional reac- 
tions. Instead, of course, it is a period 


of lessened activity throughout the or- 


ganism. Since the diencephalon is 
region in which many bodily activities 
have their seat and which in the abse: 
of cortical government occasions an 
traordinary exaggeration of these act 
ties, the conclusion would seem to 
rational that sleep might have its s: 

in some change in the diencephal 
The interesting experiments of Hess, j 
Zurich, which show that stimulation 
certain areas in this region causes a) 
mals promptly to become somnolent 
lie down to rest and slumber, offer str 
support for this suggestion. 

In relation to the double contro! 
lower motor neurones from the two 
els—the cortical and the thalamic—p: 
viously noted, there is an importa 
distinction to be made between the 
trol of skeletal or facial muscles and t 
viscera. Whereas facial muscles, for 
ample, are controlled from both regions 
so that there may be both voluntary a: 
emotional expression, the viscera are ¢ 
trolled only from the emotional lev: 
It should be obvious that although, 
the presence of emotion-provoking ci: 
cumstances, the cortex by voluntary : 
may set the features in a state of cal! 
or indifference, the absence of ability 
the cortex to affect directly the viscer 
portion of the thalamic pattern wou 
not permit the palpitating heart, t 
high blood pressure or the active sweat 
glands to be inhibited. Thus a person 
may put on a bold face because cortic 
government of the facial muscles can at 
times dominate the emotional govern- 
ment of these muscles, but he may be 
boiling inside because the cortex can 1 
govern the organs of the thorax and t 
abdomen. 

Another consideration which has a! 
importance, especially for psychology, is 
the evidence which points to the thala- 
mic region as the origin of that specia! 
quality—the ‘‘affect’’ or ‘‘feeling tone’’ 
associated with sensation—which changes 
the ‘‘object-simply-perceived,’’ as Wil- 
liam James framed it, into the ‘‘object- 
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emotionally-felt.’’ The testimony that 
the source of the peculiar experience of 
emotion is found in the diencephalon is 
derived chiefly from clinical observa- 
tions on patients who present the so- 
valled ‘‘thalamie syndrome.’’ Such 
tients, as Henry Head has noted, may 
ive abolition of cortical control of the 
thalamie region on one side. In these 


ireumstances the phenomena which re- 


pa- 


sult ean be best explained as an exagger- 
ated activity of the thalamus on the side 

f the with this 
ereater activity is a very striking inten- 
sification of feeling tone or emotional 
experience, but only on the affected side. 
On that side, contact with a cold test- 
tube is felt as something extremely dis- 
agreeable. On the other hand, contact 
with a warm test-tube yields exquisite 
delight. A pin-prick, felt as a slightly 
unpleasant sensation on the normal side, 
is reported, when tried on the other side, 
as being absurdly painful. And even if 
there is a central source of elation, as, 
for example, when martial 
played, the effect again is unilaterally 
exaggerated. 

The points just detailed, taken in re- 
lation to previous evidence, have an 
important bearing on a_ well-known 
theory of emotion. You are doubtless 
aware of the suggestions made by 
William James and Carl Lange which 
resulted in the so-called ‘‘James-Lange 
theory’’ of the origin of emotional ex- 
periences. In general statement they 


lesion. Associated 


music is 


attributed the emotional elements in 
consciousness to reverberations from 
peripheral changes, especially those 


arising from modified function of the 
viscera. Does not the recently empha- 
sized réle of the emotional level offer an 
alternative explanation? We have seen 
clear evidence that the thalamic region 
when excited discharges downwards to 
skeletal muscle and the viscera, and, as 
Head’s cases prove, it simultaneously 
discharges upwards to the cortex. If we 


did not know the réle of the thalamus as 
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a source of 


S( irs 


impulses du 


two directions, we should naturally sug 
vest, as James and Lange did, that tl 
visceral disturbances ar the source 
emotional feelings. It is obvious 


ever, that the James-Lange the ry 


not account for the striking ui 


affective tone in the 


eases of unilateral damage to the eort 
thalamie tract, described by H 
Furthermore, the theory fails to account 
for the continuance emotional expel 
ence in persons with transection I 
cervical cord whose viscera are no longe1 


able to report to the cortex 
Still another 


to the emotional level in the 


interesting point relate 


lon is the explanation it offers of the 
mysterious character of emotional expe- 
rience. We probably have no conscious 


states associated directly with the net 


vous processes occurring In t] 
territory. 
flexes in that 


ie thalamic 
Certainly it is true that re 


region, such as those gov 


erning the iris and those concerned with 


body posture, are not attended by con 


selousness. If we may that the 
pattern 


operate in this region are not immedi- 


assume 


} 


reactions of neurones which 
ately associated with conscious states but 
influence consciousness only when they 
discharge to the cortex, there would be a 
reasonable explanation of the mystery 
The emotional 
thing added to the perceived object, but 
added suddenly and intensely from out- 
the conscious Thus 
be explained certain expressions 2 
mon use. 
prised’’ by an emotional experience, to 


element would be some 


side realm. might 


com 
Persons testify to being ‘‘sur 
being ‘‘seized’’ by powerful feelings, t 


being ** possessed. ”’ They testify that 


something ‘‘surged up within them’’ and 
controlled their actions. All 


ings, which are taken from daily experi 


these Say 
ence, are readily accounted for if we 
regard the emotional level as being sub. 
conscious. 

In order to make clear the next 
ter of significance in the emotional level 


mat 
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the way in which emotions may pro- 
foundly influence the organism—lI must 
first present some basic considerations 
concerned with our two environments. 
We are all aware of our external envi- 
ronment, the structure and motions of 
objects that surround us, which we learn 
about through our sense organs. By 
means of these sensitive areas on or near 
the body surface there are sifted into us 
impressions of air vibration, contact, 
chemical change and rays of light which 
start impulses which are transmitted 
along nerve paths to the cerebral cortex 
and there are combined in perceptions 
of sound, touch, smell or taste, and 
vision. From the cortex nerve impulses 
pass down to skeletal muscles. By 
means of them, we directly or indirectly 
produce all the varied alterations of our 
surroundings, such as are seen, for ex- 
ample, in airplanes, ocean liners, radio 
transmission and the other miracles of 
present-day civilization. Commonly we 
regard ourselves as living in this exter- 
nal environment. In fact, however, we 
are shut off from it by a layer of dead 
material—the horny covering of the 
skin or the mucous covering of other 
parts of the body surface. All that is 
really alive within us is bathed in a fluid 
—the rapidly moving blood and the 
more slowly moving lymph. It is in this 
**fluid matrix’’ of the organism that the 
living parts reside. This constitutes 
what Claude Bernard called the ‘‘inter- 
nal environment.’’ 

Variety may be the spice of life so far 
as the external environment is con- 
cerned, but constancy is of primary 
importance for the internal environ- 
ment. Indeed, only by the maintenance 
of a fair degree of constancy in some of 
the important constituents of the fluid 
matrix are we permitted to continue our 
ordinary existence. For example, the 


usual concentration of blood sugar is 
approximately 100 mgm in 100 ee of 
blood, or 100 mgm per cent.—a heaping 
teaspoonful for an adult. If the concen- 


tration falls to about 45 or 50 mgm 
cent., convulsions are likely to arise 
a continued fall to a lower level wi 
sult in coma and death. Or take 
cium as another constituent. If 
calcium concentration, which is norn 
about 10 mgm per cent., is reduce 
half that figure convulsions occur, ar 
it rises to 20 mgm per cent. the | 
may become so viscous that only 
difficulty may it be made to cir 
Or consider the reaction of the | 
Ordinarily it is slightly alkaline. Ii 
is changed until it becomes even it 
least degree acid the individual w 
into a coma, and if it is made sli 
more alkaline than the normal degr 
will go into convulsions. These 
ples illustrate the somewhat na 
margin of safety which prevails 
fluid matrix; that we are ordinarily 
from the dangers of coma or convulsi 
indicates that there must be nice 
rangements for the avoidance of 
shifts that would bring upon us 
menace of these dangers. 

The mechanisms for constancy of 
internal environment are to be four 
the autonomic or involuntary nery 
system. As you are well aware, 
are three divisions of this system 
eranial and sacral or parasympat! 
divisions, and the sympathetic. It 
characteristic of the cranial division t 
it serves for the conservation of 
bodily energies and the laying by) 
bodily reserves. Thus the vagus, as 
part of this division, holds the heart 
eheck when bodily activity is minin 
And the vagus also establishes a t 
state of the gastro-intestinal tract, a: 
in cooperation with other representativé 
nerves of the cranial division stimulates 
secretion of the digestive glands, whe! 
such function is appropriate, so that t 
food which is taken in is properly d 
gested and utilized or stored for futur 
use. 

The sympathetic division consists of a 


+ 


series of ganglia arranged along either 
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THE EMOTIONAL 


5 of the mid-line from the superior indeed, some of our cats have live 
} ] ] l- ~ " 
vical ganglion high in the neck to years—in t S t il 


iow 10 


rangila the pelvis that are con- without at first sight pearing 
ted DV so-called preganglionic lhoers aditterent irom qu 


the thoracic and upper lumbar’ The reason for this deceptive app 


is of the spinal cord and thatsend of normality, however, is due to t 
postganglionic fibers to smooth mus- cumstance 
s and glands in all parts of the body. are not subjected to any dist 
Smooth muscle thus innervated is found § stress. As soon as su stress is ] 
roots of hairs, in the walls of blood upon them they immediately n 
vessels, in the gastro-intestinal tract and __ their deficiencies. For examp 
ther viscera. The glands include not are emotionally excited there is 1 
those producing sweat on the skin’ crease of blood sugar. The facilities 
surface, but also the digestive glands mobdllizZing this s ( \ ! 
secreting into the alimentary canal. cular work have been destroyed. <A 
It is characteristic of the sympathetic if they struggle t heart may beat 
vision that, when strongly excited, it somewhat more rapidly because 
ts as a whole. This unitary action of sening of the va; 
sympathetic is reinforced by achem- accelerate as it normally does, 
gent, adrenin, which nerves in this’ the accelerators in the sympathet 
livision cause to be discharged from the vision have been removed. Furt 
idrenal medulla and which, earried in’ the blood pressure, instead 
blood stream, has practically every actually falls in the absence of the sy1 
ere in the body the same effects as pathetic vasoconstrictor nerves. <A 
sympathetic impulses themselves. Inthis whereas in the normal animal contr 
initary action the sympathetic induces tion of the spleer scharges col 
1 faster heart beat, a contraction of trated corpuscles into the cireulati 
blood vessels in the splanchnic area and and thus increases the carriers of the 


n the skin with consequent rise of blood respiratory gases, this function in t 


pressure, a dilation of the blood vessels sympathectomized animal is _ tota 
in skeletal muscles, a contraction of the abolished. Moreover, the protect 
spleen where red corpuscles are concen- against temperature change is much in 


trated, an enlargement of the bronchi- paired. In the normal animal, such as 
+ 1 


les, an increase of blood sugar by dis- he eat, there occurs on exposure t 


l 
‘harge from stores in the liver, and a_ an erection of hairs which enmeshes a 
faster metabolism. It isa matter of con- thicker layer of air about the body—a 
siderable interest that these alterations layer which is a poor conductor of heat 
ire serviceable for maintaining con- and which, therefore, protects against 
stancy of the internal environment in a_ heat loss. Besides this change, there is, 
variety of circumstances which might as in man, a contraction of the surfac 
disturb that constancy. vessels so that the warm blood of 
We can understand most clearly the body is less generously delivered to t 
} 


functions of the sympathetic division if skin where it would lose 


saat ¢ Tia 
Ifat vO Lilt 





we examine the deficiencies of animals outer atmosphere. In addition, there is 


which have been completely deprived of a discharge of adrenin which, as men 


their sympathetic system. By applying tioned above, accelerates the metabolism 
surgical methods it is possible to remove of the body and thus produces an extra 


both ganglionic chains from such ani- amount of heat, which helps to prevent 
mals as the dog, the cat and the monkey. the lowering of body temperature. Note 
These animals will live for many months that all these changes—the erection of 
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hairs, constriction of blood vessels and 
discharge of adrenin—are brought about 
by the sympathetic system. But this 
system is not only active when the tem- 
perature tends to fall; it is serviceable, 
likewise, when the temperature tends to 
rise, for under such conditions it acts to 
increase the pouring-out of sweat which, 
on evaporating, cools the skin, and at 
the same time it relaxes the blood vessels 
and allows a larger amount of the warm 
blood from the interior of the body to 
flow through the cooled surface. 

The internal environment may be dis- 
turbed by both internal and external 
conditions. A few examples will make 
clear the nature of these disturbances. 
In muscular work, for instance, there is 
a great production of non-volatile lactic 
acid. The immediate way in which this 
ean be got rid of effectively is by burn- 
ing it to carbonic acid. This requires 
the delivery of abundant oxygen to the 
muscles where the burning occurs, and 
at the same time the carriage of the re- 
sulting carbonic acid from the muscles 
to the lungs where it is breathed away. 
This more ample transportation of the 
respiratory gases, which protects the 
body against the development of a dan- 
gerous acid reaction, is brought about 
by the sympathetic system, for the 
faster heart rate, the higher blood pres- 
sure from vasoconstriction—resulting in 
a faster blood flow to the active muscles 
where vessels are dilated—and the in- 
ereased concentration of red corpuscles 
from contraction of the spleen are all 
due to action of the sympathetic. But 
muscular work also produces a large 
quantity of heat. If this could not be 
got rid of, our activities would be 
promptly checked by a degree of tem- 
perature so high that it would be peril- 
ous. The sympathetic is again effective, 
and by an abundant output of sweat 
prevents the body from becoming over- 
heated. In muscular work, also, sugar 
is largely employed. There is little dan- 


ger of the convulsions from low sugar 
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content, however, because from the liver 


the sympathetic system releases sugar as 
it is needed. From these observations jt 
is easy to understand why sympatheet 
mized animals—the dog, for exam; 
trained to run in a treadmill—bec 
much less efficient if the sympat 
system has been removed. 

I have considered the roéle of the s 
pathetic in maintaining constancy of 1 
internal environment when there is d 
ger that the temperature may fall. It 
a point of great interest that sympat 
tomized animals when exposed to 
are no longer able to protect themselv: 
by the usual reactions and have to uti 
ize to an unusual degree the only defens 
which remains to them, namely, the aut 
matic muscular contraction of shivering, 
which, by producing heat, helps to pr 
vent the temperature from falling 
low. 

Now that I have laid this rather br 
basis for an understanding of the 


fluence of the sympathetic system on the 


internal environment, I wish to mak 
clear the relation of emotional excit 
ment to that environment. Already | 
have emphasized the point that the ce1 
tral control of the sympathetic system is 
to be found in the diencephalon—lI ne 
only refer again to Bard’s evidence that 
the neural mechanism of sham rage has 
its locus in the hypothalamus. Under 
normal conditions, as we have alread) 
seen, the changes which take place 
great rage or fear can be interpreted as 
useful adaptations of the body for vigor- 
ous struggle. It should be clear, how 
ever, that if no struggle occurs and a! 
intense emotional state persists, th 
changes occurring in the body no longer 
are a preparatory safeguard serviceabl| 
in fighting or flight, but may be on the 
eontrary profoundly disturbing. If 
present-day civilization we have many 
occasions for fears, anxieties and worries 
when there is no vigorous bodily rea‘ 
tion called for. The financier wi! 
watches the downward course of hus 
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| security-values or the waning of the re- anxiety and distress occasioned by fear 
as turns from his investments, the appli- for his family’s welfare deeply int 
ant for a position who is about to fered with the digestive and nutritive 
undergo a severe physical and mental functions and thus retarded 
test. the mother who realizes that she has union. In the literature on diabete 
st control of a wayward son or daugh-_ there are many instances of the st 
he anxious and responsible patient coming much intensified by en 
who faces a serious operation—all these upsets such as rage and frig 
.ases illustrate the situations which may caused, no doubt, by sympat 


evelop intense emotional turmoil in the pulses. The best explanat! 
lv. when energetic action for defense sitive heart—the ‘‘D. A. H.’’ of wartin 


r escape is impossible. The bodily ad- is that it has its origin in e1 
justments characteristic of the emo- instability These and other exal ple 
nal state appear, in their natural which could be cited are clear indi 

manner, but are now not only quite’ tions of the way in which the em 


futile, but, worse than that, quite likely level, by affecting the sympathetic sj 


. to be damaging. tem the System in control or const 
We have seen that the faster heart of the internal environment—may 
4 beat and the heightened blood pressure harmful influence on the organism as 
rom splanchnic stimulation are useful whole. 
in the swift carriage of the respiratory Thus far we have considered the en 
vases—and that this change occurs both tional level in low er centers of tn br 
vigorous exertion and as an accom- ‘Stem as being under an inhibitory ¢ 


paniment of fear or rage, which may be @'@Ment trom the cortex Che cortex is 
ittended by the need for such exertion. “® @8¢ncy of our voluntary acts “e 
But the sympathetic nerve impulses, have already net ape alias ten lbaretr ae 
which constrict the blood vessels of the tex can voluntarily check the expresso! 


77 
7. 


, of emotion in ske! 
splanchnie area and thus deprive the : . 
.: : , ' directly influence the changes in viscera 
digestive organs of much of their blood hich | , ; ; — 
which are brought about by discha 


. supply, simultaneously inhibit the diges- ' the dj -— T 
. . . . rom he daiencepnaiol nis aoes not 
tive functions which can not continue Pe 
t } : . : ae mM mean, however, that the cortex is 1 
when the circulation is deficient. Thus, ' 
Ss - nee . ; : eoneerned with control I emotional sit 
if this unitary sympathetic system is ; nm) ad 
, Pres ’ , uations. The visceral changes produced 
brought into action by strong emotions. . . , ‘ } 
‘ in such situations may, to be sure, be 


T? rea , > ilis ‘ } . > . . " 
oe - not only the mobilization TRO asndittnned refers described by Pav 
ei l Vv of i SS "AL 3 4 7 Le ad > ‘ , . ’ } 

odily forces previousl} described, but 1 lov, in which a direct and inbor 
stoppage of the beneficent processes of stimulus for a certain act becomes. bi 
digestion. Cabot cites a case of a man ' 


whose broken leg mysteriously failed to 


association, related to the circumstance 
ante . . . prevailing at the time the stimulus was 
knit. The patient, an ignorant foreigner 


+ 


applied. Thus, the ringing of a bi al 
0 whom the hospital was an utterly the time food is given mav result in es 
strange place, had been left uninformed tablishine an association such that sub 


i 


concerning the welfare of his family. sequent ringing of the bell causes flow 


After some time this fact was discov- saliva. In much the same way, the i 
ered, whereupon he was completely reas- voluntary bodily reactions which char 
sured. When this occurred, the normal acterize emotional excitement maj 

| course of repair began and continued to come conditioned by the cireumstane 
a satisfactory healing. The explanation which attended their appearance. Thus 


offered for the phenomenon was that the during the war the banging of a door ot 
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any other sharp noise would not uncom- 
monly bring about a sharp sense of dan- 
ger and raise a haunting fear in persons 
who had been sensitized by experience 
with a near-by shellburst. In a similar 
way, other pathological conditions can 
be accounted for. It is recorded that a 
wife who happened to see her husband 
walking with a strange woman on the 
street became greatly perturbed, and on 
rushing anxiously into her house found 
that her heart was palpitating in a dis- 
The palpitation ap- 
peared whenever she ventured on the 


tressing manner. 


street. She was convinced that she was 
suffering from a disease of the heart, 
although her physician explained that 
there was no evidence of cardiac de- 
rangement. The case can be readily 
accounted for by a conditioning of the 
patient to publicity on the street by the 
emotionally upsetting incident which 
occurred there. There are many ways 
in which the cortex and the lower emo- 
tional level may interplay. I have 
touched upon only some of the more 
striking relations between the two levels. 

Men engaged in medical practise, 


whether physicians or surgeons, have 


many opportunities to see ways in | 
strong emotions may upset the org 
I have cited disturbances of digesti 
metabolism and of the heart. The: 
still other instances which I might 
tion to show the influence of the 
tional level. 
the propriety of recognizing whe 


In conclusion, may | 


organic seat of emotional disturba 
to be found. As we have seen, it 
the ancient part of the brain—a | 
the brain which we share with 
animals. It is a region where the 
tive reactions of attack and defense 


their source. It is associated wit 


functioning of the sympathetic diy 
of the autonomic nervous system 
tem which regulates body heat, 
regulates blood sugar, which gover: 
acid-base relation of the blood, 
may be concerned with the wat 
ance, fat metabolism and the p! 
non of sleep. Obviously, when 
gion is brought into activity, as is 
to be the case in strong emotional! 


ment, it may, as we have learned, dee} 


affect the internal environment 


body and thus determine for ws 
woe the fate of the whole organism 














WHAT IS A FIFTY- 


POUND WEIGHT? 


By RALPH W. SMITH 


CHIEF, ( S AND MEASURES LAWS 4A) 
E NATION \ ( 
Wuat is a fifty-pound weight A centrifug I ' n ge S 
st simple query naturally, a fifty- rreatest it s 6 6eg 
ind weight is a weight which weighs diminishes t poles | 
pounds. But that answer is about sultant of t t 
. Ipful to the uninformed seeker tion betwee 
knowledge as was the definition the eentri 9 ] $ 
given for ‘‘categorical syllogism’’  rotatio1 s knov : 
s ‘‘a syllogism expressed in categorical gravity 
rms Perhaps it is desired to know Determit : 
ist what a ‘‘weight’’ is, just what is ree of gray I t 
eant when it is said that something points on the ea ! 
rhs’? so much, and, moreover, just t son points inex] l 
it a ‘‘pound’’ is, anyway. val ns from t values 
To provide satisfying answers to these it is also found 
secondary questions, it will be well to’ the surround rra s r 
gin at the beginning and say first that able effe In ¢ 
e ‘‘mass’’ of a given body is the quan- ering elevatio ind p 
tity of matter comprising it, and that so or above the su the « the 
mg as no portion of this body is re- force of gravity exerted u] . 
ved and nothing is added to it, its found to be vi nversely p 
mass remains constant. Now in the case portional to the : re of the body’s 
two masses, these attract one another distance from centel t] 
ith a force which is directly propor- considering latitude ne, the foree of 
tional to the product of their masses, gravity is found, in general, to be uw 
ind inversely proportional to the square form for a given latitude, and t 
the distance between their centers of crease slightly and with approximat 
mass. The whole earth may be consid- uniformity as the poles are approa 
ered aS one mass which will attract a From the foregoing it fol Ss that 
body or mass at or above its surface; We can measure this foree of gl! 
ind the force of this attraction varies, in Upon a given body, and if we can elit 
accordance with the general law just Mate or correct for the effects of cor 
stated, directly as the mass of the small parative elevation and of the other 1 
body and inversely as the square of the tors noted, we have at once a basis fot 
distance of its center of mass from the ©™paring the mass of the body in ques 
enter of the earth. Due, however, to tion with the mass of any other body 
the rotation of the earth, a body moving ™P°" which we can similarly measure 
with the earth is also acted upon by a the foree exerted by ig nc is wet re 
1 Publication approved by the director of the express this measure d force in terms of 
Bureau of Standards of the U. 8S. Department ‘Some acceptable unit, we are -enabled 
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clearly to define the mass of the b 
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the amount of material of which it is 
composed. 

The expression ‘‘weight’’ is used to 
mean a measure of the force of gravity 
exerted upon any body. This force or 
weight is measured by counterbalancing 
it with a similar force acting upon a 
body or bodies of known mass or with 
known 
when equilibrium is established, the two 
forces are equal, and the value of the 
previously unknown mass is thus di- 
rectly or indirectly ascertained. The 
known mass are called 
‘‘weights.’’ The ‘‘eounter-force of 
known value’’ may be supplied by a 
spring, a hydrostatic assembly, a ‘‘pen- 
dulum’’ scale assembly or otherwise, 
usually acting through a system of 
levers; in this case, the known value of 
the counter-force has been determined 
by resorting to weights. In other words, 
what we commonly eall a ‘‘standard 
weight’’ is really a standard mass of 
metal or other material by comparison 
with which the masses of other bodies 
may be determined through measure- 
ment of their respective weights. 

In commercial transactions involving 
quantity determinations, the important 
consideration is to determine the mass or 
the amount of commodity; since these 
determinations are made, however, in 
terms of weight, as just defined, the ex- 
pression ‘‘weight’’ is loosely used to rep- 
resent the amount of commodity. Thus 
**100 pounds of steel’’ really means a 
mass of steel such that the force of grav- 
ity exerted upon it is 100 times greater 
than the force of gravity which is or 
would be exerted, under the same condi- 
tion, upon a standard mass known as the 
‘‘nound.’’ However, since the units of 


some counter-forece of value: 


bodies of 


mass and weight are identically named, 
and since no practical purpose would be 
served in commercial transactions if the 
two were to be distinguished, the distinc- 
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tion between them may be considered 


scientific interest and importance o1 


and the commercial usage in which 
expression ‘‘ weight’’ 
of ‘‘mass’’ need not be condemned. 
In reference to the gravitational 
acting on a body, it has been said 
this is a function of the distance of 
center of mass of the body from the 
ter of the earth. The magnitude of 
effect of a change of elevation upon 
gravitational force exerted upon a g 
body is of the order of one part in 2, 
for a change of elevation of 6,000 fi 


is used in the se 


the ‘‘weight’’ being less the greater t 


elevation. But if we have weights wh 


are standard according to some accept 


basis, and use these on an 
balance to determine the 
an unknown amount of commodity, 
accuracy of the result, upon the 
cepted basis, will be independent of 


*““weight’’ 


‘equal-arm’ 


+} 


elevation at which the determination 
made and check determinations made 


different elevations should 
cause the change in the intensity of 
gravitational force affects equally 
standard weights and the 
being weighed. 
in the case of a 
employing a compound-lever system. 
any case, however, where a spring 
utilized as the ultimate counter-f 
disregarding other effects, different 
sults would be obtained at different 
vations, provided that the 


agree, 


1; 


mechanism were susceptible of indicat 


ing the differences actually existing. 
the case of such a device, if the assen 


is sufficiently sensitive to respond 
weight differences resulting fron 


change of elevation, and if such differ- 


bi 


+} 


The same would be t: 


weighing mechanisi 
T, 


weigh 


ences of indication may be read up 


the device in question, it should be call 


brated against standard weights at 
elevation at which it is to be used, 
making its indications standard for 


+ 


+ 


commodit 
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In the case of ordinary com- 
mercial devices, however, it is probable 
that these differences can never be ob- 
served, and in any event they are of such 
small magnitude, relative to the gradua- 


elevation. 


the commercial device, that 


they may be entirely disregarded. 


tions on 


Let us now proceed to a consideration 
f ‘What is a pound?’’ If we refer to 
the dictionary we find ‘‘pound’’ defined 
as ‘‘a unit of weight varying in value 
from about 300 to about 1,070 
and commonly divided into 12 or 16 

From this definition it would 
appear that the pound is not a very defi- 
nite unit of weight. The dictionary 
further tells us, however, that the avoir- 
dupois pound of 7,000 grains is used in 
this country in the weighing of most 
commodities, but that the troy pound of 
5,760 grains is used in certain restricted 
of weighing. If we our 
researches farther afield and endeavor to 
trace the history and determine the ori- 
the units which we 
pounds, we can go back, step by step, 
until we finally reach a point where re- 
corded history ceases and beyond which 
we can not proceed for lack of authentic 
data. 

As to the pounds of the United States 
we know, of course, that these came to 
us from England. As to the history of 
the English standards, the following is 
quoted from ‘‘Men and Measures,’’ by 
Edward Nicholson, an English author: 


grams 


”? 
unces. 


. 5 
nelas 


pursue 


vin of know as 


Our pound [the Imperial pound of Great 
Britain] settled at its present Imperial stand- 
ard in the time of Queen Elizabeth, was then 
found to have risen slightly since the time of 
Edward III. It was found to have increased 
by about 8 grains. The ounce, now=437} 
grains, had been 437 grains, the same weight 
as the ounce of the Egypto-Roman pound, the 
Roman libra. There is every reason to believe 
that this Roman standard passed to Britain, 
and that the libra, raised to 16 ounces, became 
the commercial pound, afterwards known as 
Averdepois, and now the Imperial pound. 


WHAT IS A FIFTY-POUND WEIGHT? 


When the Romans took the Alexandrian tal 
ent as the standard of their new libra-system, 
they divided it into 125 librae, which were 
1500 ounces or double-shekels, each ounce = 437 
grains. 

.. . It is not improbable that the surviva 
of the Roman commercial pound in Saxon 
England was strengthened by commercial and 
scientific relations with the Moors of Spain. 

However this may have been here 
seems no doubt that the Roman pound, raised 
to 16 ounces, was the standard of England 
before as after the Norman conquest, | 
there is no evidence of it having ever been in 
abeyance. 

The same author gives a table of 


Roman weights reading 


lows: 
I bra 5244 gra Ss 
Uncia = 437 gr s 
Drachma =-—# uncia— 54.6 grains 
Scrupulus=4 drachma=18.2 grains 


will be rec certain terms 


Here onized 
and relations familiar to us in 
ent apothecaries’ table. According to 
Mr. Nicholson, the Roman ounce of 437 
grains was in England taken 16 times to 
make the pound of 
grains, and to this pound 8 grains were 


our pres- 


commercial! 6.992 


subsequently added to give an even 
figure of 7,000 grains for the pound. 
Considering the origin of the Roman 
pound we find that this, in common with 
weight, was 
derived from a standard of linear mea- 


other ancient standards of 
sure. The principal ancient linear unit 
was the cubit. 
these, the most important being the 


There were a number of 


Egyptian common cubit of 18.24 inches, its foot 
being two-thirds of this or 12.16 inches. 
Egyptian Royal cubit of 20.64 inches, its foot 
being two-thirds of this or 13.76 inches. 
Great Assyrian cubit of 25.26 inches, its foot 

being one-half of this or 12.63 inches. 
Beladi eubit of inches, its foot being 
one-half of this or 10.944 inches. 
Black cubit of 21.28 inches, its foot being two- 
thirds of this or 14.186 inches. 


21.888 


Speaking of these cubits, Mr. Nichol- 


son says: 
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The history of the five cubits, ancient and 
medieval, has shown that they were all derived, 
directly or indirectly, from the Meridian mea- 
surement of the earth, some of them being 
probably instituted with the desire to make 
them representative of the relation of latitude 
and longitude. 

I venture : 
weight used throughout the world has been de- 


to say that every measure and 


- 


veloped from one of these cubits. ... 


The principal ancient unit of weight 
appears to have been the talent which, 
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A COMPARISON OF VARIOUS ‘‘POUNDS.’’ 


in any given locality, represented the 
weight of the local cubic foot of water. 
The talents were of varying values, de- 
pending upon the cubit from which they 
were derived; also the subdivisions of 
the talent differed in different countries. 
Many of the terms which we associate 
with ancient monetary units were in 
reality primarily subdivisions of the tal- 
ent as a weight unit. 


This line of investigation might 
pursued almost indefinitely, traci 
relationships between the various w 
units of ancient times and their ¢ 
tions with units of the present day 
enough has probably been said to 
onstrate that there is a direct conn 
between our present-day standards 
those of very ancient times, both 
values and names. This mentior 
similarity of names for correspo! 
weight units suggests a brief ex 
into the field of modern nomenclat 
Mention has already been made 
Roman libra, a word which seems 1 
responsible for our present abbrevi 
of ‘‘lb.’’ for pound. The Roman u 
the Greek drachma and the R 
scrupulus have already been men 
as the derivations of the modern 
dram and scruple. We find that 
modern times the funt of Russia, 
libbra of Italy, the libra of Spain, P 
tugal and various South and Cent 
American countries, the livre of Fra 
and Greece, the pfund of Germany, 
pond of Java and the Netherlands, 
the pund of Denmark and Sweden, 
respond to the avoirdupois pound, as 
know it, although the exact equiva! 
in terms of our pound vary from a! 
# to over 2 pounds. 

The development of the word ‘‘ay 
dupois’’ is also interesting. We 


this word variously spelled in old En- 


glish documents as ‘‘Haberty poi 
**Haberdepase,’’ ‘‘ Avoirdepois,’’ 

‘* Aver’’ is said to be an old establis! 
English word meaning “‘ 
combination in question is said to mea 


goods,’’ and t 


‘“‘swoods of weight’’ or ‘‘heavy goods.’ 
5 . 


Some of the old statutes refer to 
pound as the one to be used for 
weighing of corn, heavy goods, meat a 


+} 


’ 


fish, a distinction apparently being 


drawn between such commodities 
more expensive commodities, such 
spices, precious metals, precious stones 








comps 
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cipal 
disere 
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WHAT IS A 


which were weighed in small 


unts. By the avoirdupois pound, 


is meant the pound for heavy 
is as distinguished from the troy 
nd used by the gold and silver 


emiths and in eonnection with the coin- 
‘¢Avoir’’ in 
s the meaning of 


also 


French 
merchan- 


modern 
wares or 
se. so We can arrive at the same mean- 
»¢ for ‘‘avoirdupois’’ by considering 
. word as of French origin. 


And 


it our 


us consider some facts 


United States pound. 


now let 
own 
r a complete discussion of our stand- 
rds, the reader is referred to the paper 
Louis A. Fischer on ‘‘The History of 
» Standard Weights and Measures of 
United States,’’ 
reau of Standards Miscellaneous Publi- 
‘ation No. 64. For our present purposes 
we need only sketch briefly the points 
which Mr. Fischer discussed in detail. 
Colonial weights were of English ori- 


published as Bu- 


gin and corresponded to those in use in 
England prior to the formation of the 

There was considerable diver- 
gency, however, among the weights of 


Colonies. 


the several colonies, and this persisted 
ifter the formation of the Union. Re- 
peated efforts were made to have Con- 
gress correct this condition, but without 
Finally, in 1828, Congress de- 
‘reed that a certain troy pound which 
had procured in England, and 
which was supposed to be an exact copy 
of the imperial troy pound of Great 
Britain, should thereafter be the stand- 
ard for the coinage of the United States. 
Two years later Congress ordered that a 
comparison be made by the Treasury 
Department of the weights at the prin- 
cipal custom-houses. Large individual 


Success, 


been 


discrepancies were found, but the aver- 
age values for the different denomina- 
ions were found in fairly good agree- 
ment with the weights used in England 


In order 


at the time of the Revolution. 





FIFTY-POUND WEIGHT 


to construct ur m ¥ ts be fu 
nished the custom-houses, 1 Tr ry 
Department found it necessary to adopt 
a definite standard; it was decided 
the relation bi e} \ 
pound and the tr pound t M 
should be as 7,000 is to 5,760, this 4 
the relation previously accepted t 
United States and I nd 

Uniform st \ 
nished to the custor ses, Cong su 
1836 directed that copies of these be 
furnished the several states, and as 
ditional states were admitted 1 the 
Union they were also supplied wit 


North Dak ta, 


the last state to receive « 


standards; 
In the year 1870 there was held 
Paris a conference t which various 
nations had been invited by the 
Government to send their 
tives, to consider the advis: 
constructing l 
metric 


new 
system. This and 
conferences were attended by 
tatives of the United States, and these 


meetings resulted in the decision to econ- 


struct new metric standards, and in th: 
signing of a treaty providing for the 
formation and maintenance of an Inte1 
national Bureau of Weights and Mea 
sures. This international institution is 


supported by the various countries sig 
natory to the treaty and is controlled by 
an elected ic] 
United 
sented. 

New 
constructed by a special committee ap- 
pointed for that purpose, these 
compared with the old metric standards 
by the international bureau, and at a 
general conference held in 1889 the new 
kilogram, which most closely 
with the kilogram of the Archives, was 
declared to be the 


1 


committee upon which the 


States 


has aiways been re 


metric standards having been 


were 


agreed 


international kilo- 
gram; the other kilograms were distrib 
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uted by lot to the various governments 
supporting the international bureau, the 
United States receiving kilograms Nos. 
4 and 20. These were brought to this 
country in 1890, kilogram No. 20 arriv- 
ing in January and kilogram No. 4 
arriving in July. Kilogram No. 20 was 
accepted by President Harrison upon its 
arrival as the national standard, and 
both standards were deposited in the 
Office of Weights and Measures of the 
Coast and Geodetic Survey. On April 
5, 1893, the Superintendent of Weights 
and Measures, with the approval of the 
Secretary of the Treasury, decided that 
the international kilogram would in the 
future be regarded as the fundamental 
standard of mass in the United States, 
both for metric and customary weights. 


The Office of Weights and Measures 


used as the relation between the avoir- 
dupois pound and the kilogram the 
equivalent, 1 pound avoirdupois equals 
0.4535924277 kilogram, a value deter- 
mined by the joint work of the Interna- 
tional Bureau of Weights and Measures 
and the British Standards Office. When 
the National Bureau of Standards was 


stablished in July, 1901, the decision of 


the Office of Weights and Measures to 
recognize the international kilogram as 
our fundamental standard of mass, and 
the equivalent just given as the relation 
between the avoirdupois pound and the 
kilogram, were fully accepted by the 
Bureau and are so accepted to-day. 


Earlier in this paper it was indicated 


that when we speak of a ‘‘standard’’ 
weight we mean a weight which is stand- 
ard according to some accepted basis. 
The following statement represents the 
practise accepted in the United States as 
that upon which weights of Classes A, B 
and C are to be considered standard: 


The calibration is based upon the ap- 


parent mass as determined at 20° C. in 
air having a density of 1.2 milligrams 
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per milliliter, against standards havi 
a density of 8.4 grams per cubie cent 
meter at 0° C., whose coefficient of « 
eal expansion is 0.000054 per deg 
Centigrade, and whose values are bas 
on their true mass or weight in va 
The scope of this paper is not b 
enough to permit of a discussion of ea 
of the factors just mentioned. 1 
desiring to go somewhat into detail 
these matters will find them discusse 
Cireular No. 3 of the Bureau of Star 
ards, Design and Test of Standards 
Mass. 

To sum up, then, the situation in 1 
tion to the United States avoirdu; 
pound is this: The pound is defined 
terms of the kilogram, the relation b 


94977 


1 pound avoirdupois equals 0.45359242 
kilogram. The international kilogr 
preserved at the International Bur 
of Weights and Measures, Sev: 
France, is our fundamental standard 
mass; our national primary standard i 
the kilogram preserved at the Bureau 
Standards, the value of this in terms 
the international standard being k: 
with the highest accuracy attainal 
the modern metrologist. 

The United States primary kilogr 
is used upon rare occasions to verify 
accuracy of the reference standards 
the mass laboratory of the Bureau 
Standards, which, in turn, are utili 
to check the accuracy of the laboratory 
working standards. These latter st 
ards are of various denominations, suit 
able for the comparison of weights su 
mitted to the Bureau for test. 

When examinations are made at 
Bureau of the primary standards 
weight of a state, the errors of thos 
standards are determined and report 
to the state in a certificate returned wit 
the weights, so that the state may ha\ 
in its possession authentic standards 
known values with which to contro! 
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SCIENTIFIC METHODS OF OYSTER FARMING 


By Dr. HERBERT F. 


I> ( OR, ~ FIS IES BIO 


Ir is sometimes said that the oyster is 
found in nearly all bodies of water ex 
cept the oyster stew. If such a doubtful 
eondition did exist the oyster can at 
least plead ‘‘not guilty’’ and offer as 
evidence in his defense the 152 million 
pounds of oyster meats which he fur 
nishes annually to the people of the 
United States. This would allow for 
each person approximately one and a 
quarter pounds of the most healthful 
food product harvested from the sea 
Both the edible and non-edible portions 
of the oyster are of economic impor 
tance, the former vielding a return to 
the fishermen of $17,074,000 in 1929, 
while the latter or oyster shells con 
verted into poultry feed and lime were 
valued at $2,524,499. 

The first question of human existence 
is, ‘‘When do we eat?’’ to which the 
early inhabitants of our shores, the 
aborigines and Indians, must have fre 
quently replied with appropriate grunts 
and gestures, ‘‘at low tide.’’ Ovysters 
and other shellfish could then be easily 
vathered from the natural beds on the 
tidal flats or in shallow water, and judg- 
ing from the huge oyster shell mounds 
of ancient origin this bivalve was an 
important item on the bill of fare at 
their primitive feasts. In Maine, at the 
mouth of the Damariscotta River, one 
mound, containing over 8 million eubie 
feet of shells, was found as a great 
monument to the antiquity of oysters on 
this coast. In the near-by streams, the 
Sheepscot and George Rivers. the Indi- 
ans apparently transplanted oysters 
from the Damariscotta to keep them 
alive near home, thus indicating the 

1 Published by permission of the U. 8S. Com 


missioner of Fisheries. 





PRYTHERCH 


OGICA STATION, BEAUFOR 


earliest evidence of oyster cult 
America 

Ovsters were a valuable food rr 
in the early struggles of the P 
Colonists against starvation and 
of sufficient importance at Ply mo 
the passing of restrictive laws 
the end of the seventeenth cent 
protection of the oyster beds. As 
went on the natural beds were 1 
depleted, particularly those in the 
ern coastal areas, and led to ear 
greater developments in this sect 
producing oysters by cultivation. 

Ovster farming has become an 
tant industry on both the east ar 
coasts of the United States. By 
of modern scientific methods an 
ment, the ovster farmer has great 


creased the production of this she 


improved their quality and com 
thousands of acres of useless hott 
valuable food-producing areas 


The commendable progress 


been made in this phase of aqui 


can be attributed largely to the ¢ 
accumulation of more accurate 





edige concerning the oyster al . 

environment. Reliable informat 

facts of fundamental and practica 

to the industry have been conti 

by both oystermen and scientists 

termen have learned through the strat 
experiences the value of experi n 
methods. In their own way the) 

conducted innumerable’ experi 

many of them costly, in order 

new oyster growing and mat 

¢rounds or better methods for incr 

production and improving the « 

of their product. The early expel 

in shell planting, transplantat 

seed, deep-water culture, ete., ser = 
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SCLENTIFIC 


ndation and stimulus to the exten 
present-day developments in oyste! 
ng. As these oyster cultural ae 
es increased in magnitude it was 
d that similar results were not ob 
ed from year to vear, or in different 
ies, and that these expensive 
ations were more or less of a gamble 
season Near y every vsterman 
certain ‘‘pet’’ theories as to the 
‘ipal factors controlling ovstel 
th and propagation, but these fre 
tly failed as intelligent guides in 
ster farming and involved consider 
losses in labor and materials 
The leading men of the industry soon 
zed that the real facets concerning 
yvster must be determined by scien 
study in order that commercia 
rations might be conducted on a 
sound basis. In response to their re 
ests numerous scientific investigations 
been made of the oyster by researc] 
rkers from the state and Federal de 
rtments of fisheries and public health 
and by individuals from universities and 
vate institutions. Many diffieult and 
mportant problems pertaining to the 
yster and its environment have received 
careful attention of the biologist, 
‘teriologist, chemist and nutrition ex 
pert. In our scientific studies we have 
made considerable progress and have 
scovered many essential facts concern 
ng this shell-fish that are of practical 
value to the industry. Though such ad 


7 


ances as have been made to date are but 
a beginning they have clearly demon 
strated that research is one of the best 

rms of security for capital invested in 

» oyster industry. 

Three species of oysters are being ¢ul 
tivated in the United States. The most 
portant of these. Ostrea virginica or 

so called ‘‘eastern oyster,’’ oecurs 

irally on the Atlantic and Gulf 
ists and comprises over 99 per cent 1. 

the annual yield. On the Pacifie 1 


T 


1ST 


intensive cultivation of the native 
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AR ALING 























OYSTERS 


GORO 


SPAWNING 
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oyster, Ostrea lurida, and an imp 
Japanese species, O*stre ad gigas, \S8 Ga 
on chiefly in the State of Washi 


The oyster lends itself readily to eu 


tion, first, because it is unable to 


of its own volition from the bed 
which it Is placed ; second. beeca 


can withstand rough handling and 





exposure to air: and third, because 


interesting and unusual life hist 





which makes possible unique met 


for controlling and increasing its 





duetion. In the last 10 vears the 
ciency of cultural operations has 
greatly advanced on the basis of 
mation obtained from scientific st 
of the more Important stages In 
velopment of the ovster the physi 
cal processes of the adult, the infil 
of environment conditions, ete 
Starting with the reproductive 
ties, research has shown that a s 


female oyster may produce under 





able conditions as many as 100,000 
to 500.000.000 eves during one se: 
Naturally the eggs are microscop 
size (1/500 of an inch in diamete 
occupy so little space that it wou 
possible to place in a one-quart 
enough to supply our annual oyste! 
of over 20.000.000 bushels. The 





lity f the ovster enables us 
further interesting calculations, 
all the eggs produced in our ¢ 
waters during one favorable season 
to survive and grow to market siz 
would be enough to cover the 
country with a layer of oysters ov 
feet deep. Egg production has 
found to vary greatly, howeve1 


year to year and sometimes 





amounting to only a few million 





oyster is insufficient to produce ar 
quate supply of spat or seed oyst 
An annual fluctuation of only 10. n 
SETTING OF THE LARVAL OYSTER per oyster becomes significant, as 
1—SWIMMING LAR ‘ROTRUDING FOOT IN R dicates that for each acre of adult 
SPONSI “ER MULATION; 2, 3, <p ters there will be a total increas 
URNING t » decrease of approximately 100 bill 
COMPLETED. 300 billion in egg production. In 
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d Sound, the greatest oyster-farn 
evion in the world, it has been pos 
to establish a direct correlation 
een water temperature (from Apri 
| ily and the success or failure ot 
ning and propagation of seed 
en water temperatures are above nol 
during this period, egg production 
eater and results in a proportionat 
ase In the supply of seed. For sey 
vears advance information and pre 
ons along this line have been fu 
ed by the Bureau of Fisheries as 
e to the oystermen in their expe 


operat ions ol 


shells and 
materials for collection of seed 
taking advantage of the favorabl 
ars and planting a greater quantity 
shells it has been possible to increase 
supply of seed and adult oysters in 
ese waters. 

Studies of the spawning of the oyster 
show that water temperature and mutua 
stimulation of the sexes are the impor 
tant controlling factors. No spawning 


irs below 20° C. Ripe males shed 


erm at 20° to 24° C., while the spon 
neous discharge of eggs by the femal 
equires a temperature of 24.5° C. o1 
ve. On the other liand, the spawning 
eaction may be induced at. slightly 
ver temperatures by the addition of 
eproductive products of the opposite 
sex. Under natural conditions the males 
spawn first, and the process, once 
started, spreads by mutual stimulation 
the two sexes throughout the whole 


ster bed. To insure successful propa 





gation of the species the oyster farmer DISTRIBUTION OF OYSTI 
stablishes spawning beds where water IN FOLLY RIVER, 
temperatures are favorable and concen 
trates the plantings of adults so as to 
facilitate simultaneous spawning of the 
vster population and increase the pos the tides 
sibilities for fertilization of the eggs. The higher 
The time of spawning varies from moon cause 
ir to year and in certain coastal areas greater area 
as been found to occur during certain sorbs, particularly 


ases of the moon. Studies in Con- summer months 
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PLANTING SEED OYSTER COLL 


{ COA ED, PAI ‘ S A | oO r on 
the land and sun’s rays. During these 


to 10° C. in water 


temperature have been observed and can 


periods increases of 8 
be correlated with spawning. By means 
of observations on range of tide, water 
temperatures and ripeness of oysters, it 
has been possible in Long Island Sound 
to determine approximately one month 
in advance when spawning will occur. 
In oyster farming this information has 
proved of considerable value and is now 
used by the industry for correctly tim 
the 


materials. 


ing planting of seed-colleeting 
This is the most important 
operation in oyster culture and must be 
completed not later than two weeks after 
spawning, when attachment of the larval 
oysters occurs 


the oyster from 


The development of 
the 
cements itself to some clean submerged 


the egg to stage when it sets or 


usually requires from 13 to 16 


2 to 


object 
days. In 3 hours after spawning 
the fertilized egg develops into a swim- 
ming larva; in 20 hours it is completely 
shell and swims about 


covered with a 


ICTORS NEAR BEAUFORT, N. ¢ 


DRO OM AR OYSTIH } } oO } 0 


9 MOD S LATI Oo 


gathering food by means of a ceili 


disk-like organ or velum; in two wer 


it has completed larval development 


measures approximately one seve! 
fifth of an ineh in diameter 
previous to this time the larva 


formed a powerful foot for craw 


and a large supply of sticky materia 
cements itselt 


whieh it anchors and 


an old shell or stone. In facet, the lar | 


> | 


is not particular as to its choice 


future home and may attach to a 


earded bottle, boat, tin can, auto tir 


any convenient clean surface. In 


terms s 


ferent oyster regions various 


as setting, striking, spatting, cate! 


fixation to designate 


the I 


and are used 
attachment 
important and critical phase of the « 


Both the survival! 


process, W hich is 





ter’s development. 
the oyster and the success of cult 
operations depend largely on the ab 
of the larva to find and firmly imm IN 
ize itself on a suitable object. 

Setting is usually completed in 
20 minutes to one hour, aceording to 1 
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vy of the water and requires a Cooperative ex 


, ‘ S 
chemical stimulus for its initia vist and oyst s s 
Copper is the only known element that setting is | urs 
induce this reaction and has a vreater reg ~ 
need effect under natural condi coastal areas no} ~ 
n minute concentrations of on tions natural oyst Ss exis 
opper 1n ” to 10 millions of sea past Dut have s ( ) 
Surface and underground waters  over-fishine and | | : 
pper trom the soil and transport farmer has 
e nshore Coastal areas )) MOST Ol s ‘ 
yy into sea water the dissolved » mie! It sp u ‘ 
rms a colloidal precipitate (copper these bottoms 
oride) and in this form is take) ysters 0 . R 
the digestive tract of the larva planted there j 
ster. In about 4 minutes the larva gather in n s s 
vins the setting process and after more spa i : 
ine back and forth over the surtace able surtace Si $ 
some convenient object finally secretes oftentimes S 
hardening cement with which its to several thous: Sp ( 
is firmly attached to the substra only room enoug ~) or 30 
The oyster is now definitely fixed vive With sucl ! . ~ 
e rest of its life or at least until very high percentage sB 1 39 1 
ruthless oyster tonver or cultliva eent ot the S} at ‘ fry) ‘ 
cnocks it off for market or for trans Ing, lack rood CVE f ana s 
intation to other beds surviving are s : mel 








INTENSIVE SHELL PLANTING OPERATIONS ON SEED BEDS IN NEW 
HARBOR, CONN 
ACIN¢ SHELI . AGS I PRODU« Io” Oo} SI 0 


INCREASED MAN‘ 








THe SCLENT 


and 


value as seec 


ovsters 


The loss of a large potential supply 
if under such conditions has been 


seed 


overcome to a great extent by (1) in 


creasing the planting of shell during 


favorable years as described previously 


and 2 by the use ot special Spat 7h) 


lecting devices. Several practical types 


ificial eollectors have heen devel 


Ot art 


oped by the Bureau of Fisheries by 


which the seecdl ovsters on a 


area of bottom can be increased 


from 10 to 


the ustial 


riven 


OU times, as compared wit! 


practise of seattering shells 


kor this purpose wire bags filled with 


shells, cement-coated partitions, tubes 


and expanded mats ot waterproot paper 


have proved satisfactory. By planting 


these devices singly or in 


StacKsS 1t 1S 
possible to present a greater area of sur 


face tor the attachment of the oyster 


misshapen aS TO be Oot tittle 
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larvae and 


of seed-producing bottoms 


utilize the three 


( 


periment in Milford Harbor 
eut, a planting of 7,000 part 
lected over 20,000,000 spat, 
equally heavy set was also o 


the layer ot shells over whiecl 


placed. 
been possible to eollect SD 


bushels of shell 
Saving 
lost 


would he 


in bags planted in New Yi 


With stacks of she 


millions of seed thi: 


The intensit 


per square 


cut and Massachusetts rar 
1500 to over 65.000 spat per 
shell and was found to vary a 
seasonal conditions, position 
ing bed and the particular tid 


which the collectors were pl: 


In Southern waters, po e 
have | 


cement coated tubes 


satisfactory devices for wat 
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u% ¢ oF dref 


- 








»~ 


tEPRESENTATIVE CROP OF 
CoO Ei ED IN ARTITIONS IN M FORD LLARBOR. 


EADY FOR DETACHME? AND SEPARATIOD 


OVER 


300,000 SEED OYSTERS 
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THI 
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ANTING PARTITIONS FOR COLLECTION OF SEED OYSTERS, CORE CREEK 


- oO OYS o oo 


Numerous demonstrations and experi are take Ip al trans] 
ents of the Bureau of Fisheries have selected growing grounds. Thess 
s wn how eollectors of this T\ pe are are veneral \ 

‘ticularly suitable for use on soft mud where setting does 

ttoms and offer a practical means for quentiv oysters 

izing thousands of acres of suel covered and ! S 
‘eas for seed production The brush renerations On these vr hails 

| cement-coated collectors are supe ovsters are given ample r mitior @ 

rin some respects to shell in that they and reach marketable size i 
emain clean longer and permit detach to five vears, according to the 
ment and separation of the seed when which they are grow) n sol 


few months old 2 e latter procedure the ON sTters are transplanted a Ti ra 
is heen found TO Inerease the rrowth TO areas where To land wat ma 


d volume of the oysters nearly 100 are excellent for tatteninge and 


r cent. during the first year and also crease the volume and 1 
produces a desirable type of shell that the meats 
ll withstand the rough treatment of On the Pacit ast 
redging and transplanting operations. Olympia the ster-growing = b 
by the use of improved spat collectors have been lmprove nad enlarged 
more accurate planting of shells as construction of an elaborate syst 





me, place and quantity, the oyster concrete or wooden dikes 


rmers have efficiently utilized the slopes are divided into a series 
rolifie setting areas and have overcome acre ponds, arranged at several d 
serious scarcity of seed that con- levels and retaining enough water at 
tronted the industry a few years ago. tide to cover the oysters. T! ( 


‘ 


the fall or spring the seed ovsters eonstruction of a KeS id limp 
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TRANSPLANTING A BOATLOAD OF YEAR-OLD OYSTERS 


FROM HE INSHORE SEED BEDS TO SI CTED GROWING AREAS IN LONG ISLAND SO 


of enclosed bottoms involves an invest $5 times greater returns than am 
ment of $1.000 to $3.000 per acre, this crop corn, oats, potatoes, cranbe! S 
type of oyster farming is highly success- ete.) cultivated in the State of W 


ful and yields from approximately 10 to ington. 
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lle S2te sae 

er ass 
CRUSHING PLANT IN OPERATION AT BEAUFORT, 8. ¢ 

FOR CONVERTING OYSTER SHELLS INTO POULTRY FEED AND LIME. OVER 347,000 TONS OF 


PRODUCTS, VALUED AT $2,595,252 WERE PRODUCED IN 1930 
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S the feeding ‘ ste) 
an Important bear ne on these 
ns in respect to the relative 
of plantings for growing and 
purposes The ovster is a 
rinker, especially during hie 
nths, when he pumps roug 
S ver 1) gallons iter pel 
! l Ss eXtra ra i 


oo 


MI OYSTER 


See ee ull 
Ned | ers. 
<< io => 


STER GROWERS AND 


ray c yo = SPA I. 


BIOLOGISTS 


oxvgen and suspended food mate 


s. Some idea of the magnitude of 
Ss process can be gathered from thi 
that the ovsters ur coasta 
Ss consume in the aggregate ap 
mately 10 times as much water 


as is used by the entire population 
he United States in the same period 
The 


ster farmer applies this knowledge by 


me for domestic purposes. 


ting the number of oysters planted 


‘re according to their size and age 


woes into as 
tion In the no 


usually ext 


period 
until April and is 
In insuring the put 
Improving ts 
and transportatio1 
in harvesting his 
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12S Pike 
veather rom s selected maturing 
Health the sanitary quality of the ovs 
eds. brines the ovsters to market when 
hie al } Thre hes possible eond Tion 
Bureaus of Chemistry and Publi 
ers and the waters in which thev are 
Through the work of Federal and State 
7 ] } 
rrown Is carefully supervised and guar 
‘ j ; ‘ } | 1 4 ‘ } 
anteedat D Standards equal To nose used 
for milk and drinking water. Some con 
erns go still further and treat their 
ivsters before shipment in chemieally 
purified sea water which evreatly im 


proves their sanitary and keeping quali 


ties through destruction of bacteria and 
spoilage organisms. 

step in the preparation oO! 
or market is the shueking or 


the shell. This 


aborious al d expensive process, exceec 


removal of the meat from 


ing im cost all other oyster 
tions and involving an annual ex 


$1.500.000. has also 


opera 
penditure of over 
received scientific investigation 


The 


oyster, that of gaining admission to the 


chief difficulty in shucking an 


shell, has been overcome by putting the 


oyster to sleep in a harmless narecotizing 


\ 


Iresh or salt water 


SOLUT n of aciamed 
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A small amount of acid, sue 
hvdrochloric, ete., reacts wit 
carbonates 
bon dioxide which in turn 
laxation of the oyster mus 


matic opening of the shell 


Continuatlo 


/ 
J 


U. S. Fisheries Biolog : 


Beaufort. N 


quired or Opt Ine 


several hours to a [Va 

by jarring or hitting the oyst 
treatment. By % ! 

cal and Chebii¢al avencles 
sible to open bivalve she . 


expense and iabdor and a 


their sanitary conditlo 


With 


events 1t may 


the present trend 
prove advisable 


] ; . . +5 
aiconol Tor nareovizine 


ethyl 
ing oysters, as our investigations 
to be particular] suitable 


Whereas the America 


solved this problem with the use 


pt se, 


the modern farmer ma 


oyster 
one better and employ “‘fire 


facilitate removal of the liv 





HOW RIVERS CUT GATEWAYS THROUGH 
MOUNTAINS 


By Dr. DOUGLAS JOHNSON 


PROFESSO OF } STOGRA 


crosses the Appalachian Mou river like the Hudson, the Di 
s, for examp‘e, when traveling Susquehanna, the P 
e Ohio Valley eastward to New Second, he ma 


\ or Washington, he will find his of the gateway ar m post 


hstructed by a wvreat series of tremely hard “Ss 
heavily forested ranges. The) which are tilted up at a steep 
most endless, and the Indians After having crossed 1 ugh sey 
called them the ‘*‘Endless these natural gateways, and reper 
tains.’’ the Alleghenies If trave observed the same general relations 
S automobile, one may occasionally Inquisitive traveler mi; 
b obliquely up one of the steep’ do a little geological detective 
ntain slopes to the crest, there to nis own account He iV Col l 


magnificent panorama of the End the mountain range is there simp 
ss Mountains, range following range ‘ause a laver of unusua 
e waves of an angry sea. But was not worn down as low as 
frequently, and particularly if avers on either sid \nd he iv als 
s by train, one will turn north conclude that the river is there 


south along one of the parallel valleys in some way 


| S cal 
en the ranges, until he comes To a gateway throug Tinie ! ird rock l} 1! 
or gateway cut right through the tain ridge If he does reach such ¢o1 
intain barrier. These gaps provide clusions, he will have made a @ 
some of the most beautiful scenery of ginning toward unraveling the g¢ 


\ppalachian Mountains: The Hud reological myster’ tf the Appa 
son Gorge in the Highlands of New Mountains 
York, sometimes ealled the Rhine Val But it will be on a begin 
America; the Delaware Water notice this remarkable fact: T] rreat 
Gap at the boundary between New Jer rivers of the Appalachian region, in 
sey and Pennsylvania; the water-gaps_ stead of following the weak-roe 


Susquehanna north of Harris between the resistant ridges 





irg; and the water-gap of the Potomae _ rectly across one hard-rock bar 
at Harper’s Ferry Plate I), where another Instead of taking easv courses 
Union troops were stationed throughout from northeast to southwest, they 

st of our Civil War to guard that the hardest possible courses, from nort 
strategie gateway into the fertile lands west to southeast directly across the 

the Shenandoah Valley. most formidable mountain ranges it 

\s the traveler passes through one eastern United States. This is the 

ese remarkable gaps, in going from mystery of the Appalachians. Why d 

ne side of a mountain range to the’ the larger rivers flow across the r 

er, he may notice two very significant structures, instead of parallel to then 


ngs: First, that there is a river flow on the more easily eroded layers 


through the gateway, often a great ‘rom the earliest days of geolog 
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GATEWAYS THROUGH 


n America this peculiar feature 


ypalachian drainage has aroused 


and various explanations 


terest. 


have been advanced 


| the 


during the 


water-gaps 
Q bservers otfere romantic ex 
deluge de 
Noah 


waters of the 


n that 


in the Bible, when and 


\rk sailed the deep 


hurled 


mountain 


waves rigvantic boulders 


st the barriers until 


ngs were broken through them 


Others believed that fracturing of the 
's erust, such as produces most of 
- earthquakes, made lines of weakness 
ve hard-rock ridges which rivers 
d then easily widen into the water 


One 


t] 
raps as we _ see them. author 
ided the difficulty 
by saving that rivers flowed along until 


very neatly by 
they came to openings in the mountains, 
vhereupon the rivers turned and went 
through these openings. Apparently in 
his mind the water-gaps were like Topsy 
**just that way. <A 
more complicated explanation, and one 


] 


they crowed’’ 
accepted in earlier days by many geolo 
gists, supposed that the rivers acquired 
before the 
mountains Then 
the earth’s crust was wrinkled so very 


their present courses long 


came into existence. 
slowly that the rivers were able to cut 
down their channels just as fast as the 
mountains were uparched across their 
paths. The majestic gorge of the Colum 
bia River through the Moun- 
tains, the Royal Gorge of the Arkansas 
in the Rocky Mountains (Plate II), and 
even the Grand Canyon of the Colorado 


Cascade 


in Arizona have by some been explained 
in this way. According to this theory 
the rivers are very much older than the 
mountains they cut across 

It is very true that rivers are often 


among the very oldest features of our 
landseapes ; and that the hills and moun- 
ains, although truly 
the poet tells us, instead of being 
cient as the sun,”’ 


sient 


+ 


**roek-ribbed,’’ as 
*“an- 
are relatively tran- 


features of the earth’s surface. 





MOUNTAINS 1] 


otter S 
ourse Du g g : 
discovered s S S ‘ 
ry that Appa in rivers ar 
} il ‘ ? l! ~ ~S \ 
e\ fl \ 1US iS ss is 
tions i ries me 
above S ssib it 1 
has ve SsCOVe! ! xD 
ot the myst Is \ r PSE 
ers in flowing rough é 
hard-rock barrier after another. But I 
venture to present the latest interpreta 
tion of this peculiat ture Appa 
lachian scenery, the one which seems 
best to explain all the facts known s 
In outlining this latest theory one 
must go far back in earth history and 
re peal = me +} ’ ’S ip 


gists are agreed: Where the Appalac} 


ian Mountains now stand there was, m 


lions of years ago, a great shallow sea 


stretching far westward to and bevond 


the position of the present Rocky Moun 


tains. Rivers brought gravel, sand and 
mud from adjoining land masses to de 
posit them in this shallow ocean basin 


and lime was deposited from the oceanic 
filled 


VAST DAASII ehnanging s 


waters At times the deposits 
parts of the 
areas into extensive plains on which the 
rivers continued to spread their deposits 
and over which extended broad swamps 
filled with beautiful tree ferns and other 
tropical vegetation. The gravels, sands 
muds, lime and swamp deposits, whe 
hardened and otherwise altered, became 
the conglomerates, sandstones, shales 
limestones and coal beds which we find 
in the Appalachian region to-day. In 
the shales and limestones are abundant 
marine shells of very ancient 
the coal beds, 


of trees, and graceful impressions of the 


pattern ; 
and in trunks and roots 
fronds of ferns 

Then came a great change. The long 
repose of the inland sea and plain gave 
place to a slow but relentless crushing 


of the earth’s crust. From southeastern 
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PLATE II ROYAL GORGE OF THE ARKANSAS RIVER 


A GATEWAY CUT THROUGH ONE OF THE ROcKY MOUNTAIN RANGES IN COLORADO. ACCOR 


ONE THEORY, THE RIVER WAS HERE FIRST. THE MOUNTAIN RANGE WAS LATER UPLIFTED 
ITS PATH, BLT SO SLOWLY THAT THE RIVER WAS ABLE TO CUT DOWN AS FAST AS THE MO 


WAS UPARCHED. PHotTo BY DOUGLAS JOHNSON. 














rATEWAYS THROUGIL MOUNTAINS 
eee WW / t ~~ 
NW ae i pg. ? S} 
FIG. 1 A SLICE OF THE EARTH’S CRUST 
\l ‘ : Mo S 
IONS OF YEAR AGO 
FIG, 2 THE ANCESTRAL APPALACHIANS 
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FIG. 3 rHE FORMER MOUNTAIN REGION 
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FIG. 4 THE APPALACHIAN REGION 
IS RAISED OUT OF THE SEA, AND A NEW SYSTEM OF RIVERS FLO 
DoOV"V rit SLOPI ( FA OF 
P ue = Sars ee il? Oat 
= ao73 OR Ri ink ee pee Be 
> — SSS)». a a 
FIG. 5 THE PRESENT APPALACHIANS 
[HE SEA-BOTTOM DEPOSITS HAVE BEEN REMOVED BY EROSION 
SOUTHEASTERN (RIGHT) END OF THE SECTION. RIVERS AVE ERODED VA ' o> ‘ RO 


ING HARD ROCKS STANDING UP AS MOUNTAIN RIDGES 


COURSE EARLIER ACQUIRED (Fia. 4), « ING WATER-GAPS oO 
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PLATE III. 


WIND-GAP NEAR PEN ARGYL, PENNSYLVANIA 


IT IS BELIEVED THAT THE UPPER PART (NORTH BRANCH) OF THE SUSQUEHANNA RIVER FORME 
FLOWED SOUTHEASTWARD THROUGH THIS GATEWAY, WHICH IS NOW ABANDONED BY THE S17 


THAT CARVED IT. 


Canada to the Gulf of Mexico a broad 
belt of the former sea and land deposits 
was upheaved and thrown into gigantic 
folds or wrinkles, the ancestors of our 
present Appalachian Mountains (Fig. 
a." Down the slopes of these moun- 
tains, and along the hollows between 
them, the falling rains collected in 
brooks and rivers. We shall not concern 
ourselves with these very ancient river 
courses because, according to our best 
evidence, all these streams were later 
completely destroyed, and have nothing 
whatever to do with the present courses 
of Appalachian rivers. 

If vou ask the geologist when it was 
that the flat-lvying beds of the inland sea 
and plain were crumpled up to form the 

1 All diagrams used in this article are from 
the author’s volume on ‘‘Stream Sculpture on 
the Atlantic Slope,’’ and are reproduced by 
the permission of the publisher, Columbia Uni 
versity Press, New York City. 


PHoTo BY DovGLAS JOHNSON. 


Appalachian Mountains, he can te 
on the basis of abundant reliable 
dence that it 
many millions of years ago; pro! 
somewhat more than 200 million year 
although he can not fix the tim: 


must have been n 


any degree of accuracy. But he 
it was so extremely long ago tha 
rains and rivers, each day washing 


small part of the mountains into thi 


had ample time to wear all the hig 


ridges of the ancestral Appala 
down to a low plain near sea-level 
rivers still persisted on the low 
but only the roots of the mountai 
were left (Fig. 2 

Then 


event in the long history of the 


oceurred the most dra 
lachians, an event which, as we s! 
explains the mystery of the water 
Slowly the low plain was bent 


under the sea to the east. Slow 


4 














GATEWAYS THROUGH 


tie Ocean crept in over the down 
ing plain, past where Boston, New 


\ and Atlantic City now stand; past 
resent positions of Albany, Phila 
ia. Baltimore, Washington and 
mond; still further west, far past 


Harrisburg, Harper’s Ferry and Char 
sville, Virginia; so far west, indeed, 


most of what had been the moun 
ainous region was now covered by the 
sea (Fig. 3 Where the rivers formerly 
flowed, now rolled the ocean waves The 


re drainage system of the early Ap 
nalachians was blotted out completely, 


and the roots of the ancient mountain 


folds were buried under deposits of sand 
and mud laid down on the new sea floor 

Again conditions changed. Slowly 
he sea bottom, with its deposits of sand 
raised out of the 


and mud, was ocean 


with a strong slant downward 


waters, 
ward the southeast. On this slope an 
entirely new series of rivers was born 
Nig. 4 
was inclined 
southeast, the rivers flowed in 


Since the upraised sea bottom 
downward toward the 
parallel 
from 
steeply 


that is, 
northwest to The 
tilted hard-rock layers were, of course, 
still left in the roots of the old mountain 
folds. But since they 
buried 


urses down this slope; 


southeast 


were completely 


under the new sea-bottom de- 


posits of sand and mud, they could not 
in any way influence the new drainage 
Thus it happened that while 
underground all 


system. 
the hard-rock layers 
trended from northeast to southwest, the 
rivers developing on the overlying eover 
‘f sea-bottom deposits all flowed in ex 
actly the opposite direction, from north- 
west to southeast across the buried 
ridges. 


The rest of the story is easy to under 


stand 


yt 


The rivers cut deeper and deeper 


the cover of sand and mud, until 


MOUNTAINS 


they found +] eo) ws vec 44 . nea POSS 
hard-rock ridges be \ Onee start 
to cut in that position, they ild 1 
asily change their irses, and s 

nued t t d nt ! 
sistant rock. Meanw e. further erosior 
washed mos .s 
mud back into the sea Bram streams 
developed on the Weakel avers 1 thie 
underlying folded rocks, and wore 
down muel ver 1 in the hard- iN 
ridges Tl ams ntinue 
then riginal southea rs SS 
the mountain barriers, and not s 
eut bv them became Known as °' watel 
raps Even \ r¢ i maim s is 
since been diverted to some other course 
by important geological events, its 
former pathway iCTOSS the mountan 
barrier is often clearly marked by a 


A wind-gap 


‘‘wind-gap’”’ (Plate ITI 
is a notch or gateway similar to a water 
gap, except that the stream which carved 
rough it 


tno longer flows t | 
We have, I think, found a reasonable 


solution for the mystery of Appalachian 
It explains why the mountain 


and the 


drainage 
ranges have one direction, main 
rivers an entirely different direction. It 


explains why the mountain ridges ar 


found to be merely the stumps of great 
folds, which formerly rose many thou 
sands of feet higher than the ranges we 


actually see to-day 


how the rivers could cut spectacular 


gateways through th hardest rock 


Water 


Gap, and other water-gaps of the Ap 


very 


in these mountains Delawart 


palachians, are not merely forms 


exceptional scenic beaut) They have 
the added charm of 


lions of years back in the remote reoiogi 


an origin dating mil 


past, and testify to sweeping changes 
land and sea during a historv fu 
trulv marvelous events 





THE CHACHAS 


By Dr. EARL B. SHAW 


DEPARTMENT OF GEO 

ALMOST e to the United 
States Virgin Islands is interested in the 
small group ol French Chachas' 
who live in St. Thomas (Fig. ] 
folk furnish such 


to the large colored element 


very visitor 
white 
These 
fisher and farmer a 
contrast in 
the population that one can not help 
the Chachas 


and 


who 
rrom 


being curious about 


came what 


are, where 
they are doing on an island which be- 


tney 


to Denmark for over two cen- 
turies and only sixteen years ago was 
purchased by the United States. It 
purpose of article to answer 
these questions and to indieate the in- 
fluence of on 
the manner of living and occupations of 
this little French colony. 
The Chachas are a group 
peasants, numbering 
dred, who form a separate and distinct 
element in the life of St. Thomas. They 
differ from the colored people, who make 
up of the inhabitants, in 
race, language, customs and major occu- 
With their tanned ruddy faces 
conspicuously 
of black Ne- 
the Chacha 


Serves to em- 


longed 
is 
this 


the 


geographic environment 


French 
hun- 


of 


about nine 


87 per cent. 
pations. 
the French 
the large 
When 


speak, the French patois* 


stand out 


among number 


oroes. one hears 
phasize his distinctiveness, for the lan- 
guage sounds strange after listening to 
the colloquial of the 
Customs set the French apart even more 
Unlike the Negroes, members 
French re their the 
The English-speaking colored people 
understand the French patois and 
indicated that it sounded like 
That name has clung to the French ever 


English eolored. 
definitely. 
1 The 
Negroes. 


eived name from 


eould not 


‘chacha’’ to 


them. 
since in spite of their dislike to it. 
2 Many of the ak and understand 


well as Fre 


has spe 


English as n 


LOGY, 





OF ST. THOMAS 


[ITH COLLEGI 


S)\ 


of the little colony have married 
with their own clan and have kept 
racial purity for generations 

characteristic is an unusual one 


West Indies; in fact, white colonies 
have maintained the purity of th: 
through a long period of time 
from common in any section of thi 
ics. Finally, one group of the | 
colony account for most of the fi 
St. Thomas: they are vood 
and boatmen, and although mo 


crudely made, the | 


canoes are 


handle their craft well and one s 
hears of accidents. The other e@ 
Freneh are farmers. They make 
living under trying conditions; a 
land is in slope, and some of it is so s ; 
and stony that one wonders 
farmer engaged in tilling the s r 
keep his balance 

Different stories are told of the ‘ 


It 
said that they are descendants of | 
Huguenots who fled to the Virgins 
the of the Edict of N 
La Bat,’ an early French writer 01 
indicates that in 1701 


emigration to St. Thomas 


revocation 





Indian lands, 


small streets in St. Thomas tow 
occupied by a group of French ret 
The group to whom La Bat refers 
no doubt Huguenots, for a 
dants of these trades people, who 
lived in the port of St. Thomas 
howe 
fact t! 


throws 


few 


These descendants, 
the 


Catholies 


main. 
not 

Chachas 
doubt on any story that their a 


Chachas, and 


are 


were early French Protestant emig 
Another tale suggests that their 


8’ Pere La Bat, ‘Voyage aux I _ 


p- 


PRS 


"Amér ique, 9 
136 





THE CHACHAS OF ST. THOMAS 


nit from st Croix after the dadants of emigrants m St. b . 
sold the island to Denmark lh Tact reliable aut t makes s 
this seems improbable, for the assumption that all ( : es 
deserted St. Croix in 1695 and, dants from « nists 

purning their houses, sa led fon Brittany ! . laVvs ! s 

. Domingo A final version ind St. Barts and oth ren ( 
that the Chachas are descended isles before con 1 st | ! 
Freneh people who left the islands than a cent ir’ O 


St. Bartholomew and St. Kitts afte 
ddle of the nineteenth century, THe CHa 1] 
ime to St. Thomas becaus They The fishine erou " ive at ( 
t they would better their eco nage. 
situation by the change the city on the west me f1 
is known that in 1866 two young ine of fishermet Before leaving B1 


imen by the name ot La Place tany for the Caribbean, the Ku pe 


from St. Barts and settled on the ancestors f the ¢ S d 
side of St. Thomas.* Others came vained some of their living from t St 
the little French island later and Their occupation was encouraged Dy a 
t lescendants of these emigrants make plentiful fish sup] mn near-by 
e agricultural Chachas to-day numerous bays and inlets of a sub 
M ver, there Is authentie evidence merged coast ne W ; provide d 
many of the fishing colony came bases, and the lack of favorable eco) 


St. Bartholomew or are descen- opportunities on lana When the Bret 


A. Kimm, ‘‘ Mafolie,’’ 7) {nage ons came to St. Barts, agai phys 


N ber, 1931, Baltimore, Maryland factors guided several into the fis 
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FIG. 1 VICINAL LOCATION OF THE VIRGIN ISLANDS 
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FIG. 2. TOPOGRAPHIC MAP OF ST. THOMAS 
industry. The rugged topography and ies of fishing. Moreover, an abu 


inadequate rainfall discouraged farm- 


ing, while submarine banks surrounding 
the island provided an ideal environ- 
ment for fishing. Finally, when the de- 


scendants of the Brittany emigrants left 


St. Bartholomew and sailed for St. 
Thomas many continued to follow the 
industry of their fathers because the 


indented shore-line, the wave-cut shelves, 
the submarine platform and an inhos- 
pitable for farming—all 
were features that called the new Virgin 


environment 


Islanders to the sea. 

To-day the French use the little bay 
fringing their of 
suburb of St. Thomas, as a fishing base. 


town Carenage, a 
From here they row and sail their small 
boats throughout the banks area which 
extends seaward for several miles from 
the shore-line of St. Thomas. In fact, 
the submarine platform upon which St. 
Thomas rests is merely a portion of the 
larger platform that supports Puerto 
Rico, Vieques, Culebra and all the Vir- 
gin Islands, with the exception of St. 
Croix. The water above this bank and 
the wave-cut shelves which bound its in- 
ner margin is comparatively shallow; 
and the slight depth aids in the mechan- 


of sunlight penetrates to the shall 
marine floor, and provides a neces 
the 


element in 


formation oO pla 
which gives food for the fish. 
numerous bays and inlets of the 
merged coast furnish storm prot 
for the fishermen and make eas 
capture of fish, many of which se 
quieter waters. The forest veg 
found on parts of St. Thomas, 
materials for fashioning traps, 


marker buoys, buoy lines, turtle dé 
a few of the boats and some of th: 
the 
local vegetation a supplies a p 
of the bait for the 
Finally, the steady trade winds 


equipment used by workers 


ISO 


attracting 


the semi-sailboats on one leg of th: 
ing journey. These major geogr 
factors aid the fishing of the Chac! 
The Chachas peddle most of the 
from house to house and sell them | 
strap. The strap, a piece of heavy 
or reed, takes the place of a string; 


French fishermen with several b 
colored fish strung on these reeds 
be seen on the streets of St. T! 
almost any time of the day. The 


varies with the hour of sale- 
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y 1t 18 higher than in the after rene prod l rops 
r in a warm climate the fish de- tables and fruit n spite of the slight 
rapidly without ice, which the encouragement that nature has giv 
is find too expensive to buy them on land, t e\ ave sen a money 
ng does not yield enough income’ crop there rather than risk the harvest 
vide a fair standard of living. of the sea, like the Chachas of the port 
the women folk weave certain of city. True, the north side French sup 
digenous palms and grasses into plement their farming by sust ‘ 
tive basketry, hats, mats, brooms fishing, but crop agriculture remains 
ther articles and sell their hand1- heir majo nd ! 
local buyers and tourists. Even necessary in some places, calls 
this supplementary income some tensive culture. However, the gardens 
es lack sufficient means for the do not involve the terracing of « 
ssities of life; and rumor goes that hillsides, as is the case in some | 
of the men resort to ‘‘boot- the world w re steep slopes 
0 ’in order to add to their meager dreds of acres are cultivated | t 
s ‘*Bootlegging”’ should not be a workers; but here sma plots 
ilt occupation in St. Thomas. The fifteen or twenty terraces, each seve 


of liquor is near—Tortola, a Brit- rods long and a few yards wide, spot thi 
sh island a few miles to the northeast, reneral DacKground or WwW ala} 
s‘*wide open’’; the numerous bays and _ tation 


ts of the submerged shore-line pro- Geographic factors have influenced 


eood hiding places from prohibition the choice of farm ition Limited 





ts; and the people of St. Thomas 

| the eighteenth amendment in no 
eater awe and reverence than do peo- 
continental United States. All 

ese factors would favor any Chacha 


dared supplement legitimate with 





egitimate occupation 


Tue CHAacHA FARMERS 


Crop agriculture is a hard taskmaster 
St. Thomas, yet three or four hun- 

lred Chachas gain the major share of 
income by this type of farming. 

St. Thomas has a very rugged topog- 
raphy; a mountain backbone extends in 
general east-west direction throughout 


Tr 


e island’s length, and north-south 
spurs branch from the axial range in 
several places—in some areas reaching 
» 


the coast (Fig. Probably not more 














than four or five hundred of the total of 
ghteen thousand acres could be called FIG. 3. ROCKS IN CHACHA GARDEN 
; arable. Upon this topographic back- Pur rarer HAs - 


ground, and with thin soils affording rrom nis LAND. M 


++ 


e agricultural aid, the industrious AND TILL THE GROUND BEFORE PLAN 
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CHACHA GARDEN PLOT 
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FIG. 4. CHACHA FRUIT AND VEGETABLE PLOT 
moisture has always been a significant factors. Here and there boulders 
handicap to agriculture in St. Thomas eral tons defy removal, but the w 
as well in the other Virgin Islands, picks off the smaller rocks and 
so that the thrifty farmer is careful to them in his terracing. Howey 
locate where maximum precipitation oc- must clear off the brush growth 
curs. Northern instead of southern piling the stones: so with the ma 
slopes are chosen, because the former lie the all-purpose tool of the Caril 


to the windward of the northeast trades, 
and where elevation is sufficient there is 
a noticeable advantage in rainfall. Fur- 
thermore, the north 


exposure, to the sun, an important factor 


slope permits less 
in an area where evaporation is as high 
it in this trade wind zone. The 
irms are not favorably situated in ref- 
erence To the st but the 


moisture advantage outweighs the handi- 


as is 


! 


i 


Thomas market, 


cap of distance. 
None of the land is suitable for ma- 
chine cultivation, as mechanical equip- 


ment does not work well on land with a 


high angle of slope and on ground that 
is covered with stones F io, 3 More- 


over, the small size of the plots and the 
poverty of the farmers are also limiting 


the first of gardening 
After the vegetation is removed a 
outer of the buttre 


each rock-bordered 


Stages 
edge terraces 
plot is 

before 
The machete is not dise 
the 


given 


ough preparation any se 
planted. 
entirely in making 
but the versatile 


tance to a heavy 


ready seed 
knife yields its 
mattock-like hoe, | 
suited to removing roots and tilli 
soil. 

Planting may take place at 
the year, although 
April are the months of 


any 
of February, M 
and 
rainfall ; 
son to start crops except near 
During the ear! 


p! 


few farmers risk this dr) 


the 


of the period. 


mer, convectional rains usually 
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stul tor Thre } t< nd veut ts p ( | . 
d in late summer and fall the © tribute 
e influence furnishes bountiful ike pige , 


nd when the e1 nad ls covered ‘ Ver } 

yetation the little farm cs like where veget 

ture patchwork quilt (Fig. 4 large areas; but here a genera 
ivendish banana, which is grown ground of seco rrowt \ 
erence to the Gros Michel or other tects the gard spots from the des 
species because of the lesser mois- ing effects of t ist trades 
quirements, occuples ab ut one Market ne ¢ eC! ij] ST aS Ina Vp 

the space There is a tel dency, ems as prod et 1 hie s littl 


possible, to utilize low-lying portunity for export, as size of indust 


order to take advantave ol CK OF standard il h and q 


water supply and the fresh sol yroduce, Inadequate transport a) st 


als that are washed down from age and keen competition from reg! 





sf ; slopes ab ve. Terracing 1S sel- With better physical backgrounds restl 
practised in raising bananas. Root outgoing shipments Furthermore, the 
ps take a large share of the remain neighboring islands of St. John and 
re area; first among these are tanias Tortola Britis! mpete for the one 
| Fig. 5), tropical tubers which taste like home market, St. Thomas Cit: lina 
es, although the large elephant since the Chacha gardens are { 
l leaf has no resemblance to the px to five miles to t nort ee 
to vine; seco id, one may see the sweet on the other sid I the mcountaln rane 
tato, a drought-resistant vegetable delivery is by 1 means a slmpie tas 
adapted to St Thomas environ The distance would be neGugivile ere 
t; following in order are pigeon topography sn U ang food! . 
peas, yams and cassava, with smaller available; but the highways are st 
is of onions, tomatoes, egg plants, rugged mounta trails, best fitted 
ppers, okra, turnips, cabbage and let- donkey transport; and these lit 
tuce. Not all crops are grown by each mais may be set every Gay care! 
armer, for the last named vegetables P/°™!!e2 pat e the nar 
wav whi s rm to 1 t 


not easy to raise: vet no warden is 


vithout tanias, bananas, sweet potatoes 4s 

ind pigeon peas. Very few Chachas at ittend to the delivery and sale of th 
growing corn. Although a critica produce; the rarme Ss ittie ti ; 

fluence, deficient moisture, is not the “> 1 Un task Involves the great 

imiting factor; instead, diseases and in- P@™t OF Me aa nd he must Keep dus 


sect pests, which are a problem in rais 
ing nearly all tropical crops, so handicap 


. « } r\ ‘ ‘ ‘ 
e maize that the French have given up inn Ai ilies od sits teem? ha 6 , 
Sometimes rainfall is too heavy for thes t writer |! ( 
siope gardens. The writer visited this train guided | f the ( 
I on one occasion after an extre el narrow sect l _ the ! nt ! I i ft “tf 
downpour, and the storm had played I nas one d 
with many of the terraces, the wate: g 
ng large gullies through the cultivated ery effective as t 
The industrious French were zea] push mmediately turned t " the di 


ring the damagt as best they could. ther t yg 








142 

















FIG. 5 TANIAS 
Hit TANIA IS A ROOTCROP HAVING AN EX 
tEMELY LARGE LEAF (THE VINE IN THE IMME 
NATE FOREGROUND IS NOT A TANIA VINE). THI 
1IGH ANGLE OF SLOPE OF THE CHACHA FARM 
MAY BE SEEN IN THIS PICTURI 


be obtained cheaply, especially at the 
present time when unemployment pre- 
vails in St. Thomas just as it does almost 
everywhere else throughout the world. 
Yet the same situation that brings about 
a plentiful labor supply encourages low 
prices for produce, and after paying his 
hired help, the farmer has a shockingly 
small amount left. 

When prices are too low, the Chacha 
vardener turns to the sea, although he 
seldom, if ever, depends on fishing ex- 
cept for local sustenance. Some supple- 
ment crop raising by keeping a few 
chickens,’ furnish a desirable 
food supply and provide a surplus of 


which 


7 Chickens are hard to raise, however, for the 
mongoose takes a heavy toll. This animal was 
brought to the island to rid it of snakes and 
rats, but has as great a pest as the 


ereatures which 


proven 
he has eliminated. 
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eggs. These are carried to ma 


grass-packed baskets, a striking ¢ 
to the modern egg case of the cont 
United States poultryman. On 
farms cows add to the family 
Donkeys, so useful in delivering 
and vegetables, transport the mi 
city where it is peddled from hi 
house.* 

Thus by versatility and hard w 
Chacha gardener manages to mak 
ing in spite ot many handicaps. 


over, his natural Freneh thrift « 


him to save money out of the 
returns from his produce. In faet 
eral have bought their own land 
only a few years ago a compa 


tract ol] 
Contrary t 


thirteen purchased a 
three hundred acres 

eral real estate practise, the pure 
paid for the whole in ecash—in bi 
ver and vold which they had tak 
of hiding place—in earnings wl 

had been accumulating for years 
ground, the house or some similar 
ing place is the Chacha ‘‘bank.’’ 
have little faith 
and point to a recent 


in banking inst 
local fai 
However. I: 


are not exactly “tl 


justify this feeling. 
‘safety boxes’’ 
for at 
stroyed their houses these 


times when hurricanes ha 
banks 


peared with the storm. 
CHARACTERISTICS COMMON TO Bi 
FISHER AND FARMER FOLK 
Chacha Houses 


the Chachas are 
mansions like the luxu 
of the early « 


The 
gorgeous 


** great 


houses of 


houses’’ 


sugar planters. In fact, some pi 
might characterize the little F: 


8 Early in the morning donkeys loaded 
boxes of bottled milk, a box on either s 
a boy seated in the middle with his legs 
gling over the animal’s neck, may be s 
the streets of St. Thomas. The unpasté 
milk is sold in long-necked bottles with 
pers made from leaves. 
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s as shacks, although the ma- material wit ! ] t 
ist ive a neat well-kept appearance head. <A few chairs, a p ben 
; of their small size and modest’ perhaps a smal! table make up t 
‘tion. In general, they are built) maining furnit 
1 and covered with galvanized 
a root type quite common in the Chacl Foo 
an region. With but two or at Like the house and furnishings. the 
» small rooms and no cellar or = food and manner of ne is relativel) 
sement, the Chacha homes provide lLit- plain and simp Most families prepar 
tra space for the large families so their meals a ehat ’ pots p aned 
teristic of these people. the dirt floor of a) itside kitchen. 01 
Simple in plan and construction, all yestine on three stones just bevond thi 
S ses are kept scrupulously clean. The house The stones mav be ebtnined 
is zealously practise the precept = easily anvwhere. and t! » dhaseee) wai 
eanliness is next to godliness, and he made from w d secured from the 
eglect neither of these character cutover forests The preparation t 
s. Cleaning is simplified by the fact meal outside the house. a custom char 
there are no carpets to sweep, no acteristic of most families of the Virgen 
es to beat and no windows to wash Islands, saves the living quarters fron 
\ special house cleaning is administered heat and the odor of cooking food 
ist before Christmas and the walls, gen ee ; 
covered with newspapers and re | | 
is pictures, are decorated with 
garlands which are left up until | 
into the next vear. The French 


n local resources for many of their 


isehold necessities. The maran, Cro 





n astroites, provides soap; the skin of 
ilewife fish makes a good substitute 
i scrub brush; and the leaves of in- 

is palms furnish materials for 
‘coms and mats Local environment 
so contributes to their furniture. A 

f the well-to-do may have a ma 
vany four-poster bed Both bed and 





ttress may be made from island vege- 
n—the bed from the mahogany 











' trees, which now have almost disap 
7 peared, and the mattress from bed grass —. “- | 
from the widely used banana leaves Teel : 
yield ideal packing when dried FIG. 6 CHACHA WITH DONKEYS 
stemmed. But four-posters and LOADED WITH PRODUC! 
iattresses are only for the more pros- rue po? , Penk . - 
perous, and the rank and file have sim- wacgox.?? TH FOOTED CREATURES ARI 
er bedroom furnishings. Father and wer. svrrep ror A AVEL BI 
ther may sleep in a bed, but each rarm anv MARK! [HEY TAKE B 
d, and often the parents, sleeps in a CARE AND FEED AND A NOT SO PA 


simple hammock made out of fish net ABOUT THEIR FOOD A { 10} 
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of the fisher folk HSISt 


and ‘soups’ and 


mainiy of fish, fung,* 


‘‘teas’’ often made from indigenous 


plants The farmers, however, have a 
better bali 


and fungi, but all have fruits and vege- 


inced diet. They may eat fish 


and some have milk and eggs. 


tables 
This 


ration, 


variety gives them a nourishing 
reflected in the 
of the 


food. the 


which IS more 


robust appearance agriculturist 
their 
which is common 


United States, 1s ex- 


class In eating organ 


ized family meal, 
within continental 
general, Chachas 


tremely unusual. In 


eat separately ; one may eat on a bench, 
another on the doorstep, and others may 
the 

They almost never congre- 
table for a but 


little bowl?® or plate around 


stand or sit in while eating 
their food 


vate at a 


vard 
meal, carry 
their 
with them and help themselves from a 


own 
common vessel of food 


Chacha Clothing 
would 
the 


Chachas 
the 
population, even though other differences 


the 
from 


clothing of 


The 


distinguish them rest of 


were lacking. The women pay little at- 
tention to the whims of fashion, and con- 
wear calico fFOwns and petti- 
the 
and the kerchief, 
the Negro 
are the Chacha 
The French do not the 
for they seldom carry a head 


sistently 


reach well down to 
‘*cotta’’ 


features of 


which 
The 
characteristic 


eoats 
ankles 
from 


dress, missing 


women. need 
‘*cotta,’’ 
load, and they will have none of the big 
around their shoulders. On 
the Chacha 


home-made 


kerchief 


their heads women wear 


high-crowned, straw hats, 
broadly banded with black and carrying 
argely out of 


for it can be 


’ Fungi is a gruel mad corn 


meal. The meal is imported, 


shipped in cheaper than corn can be grown and 


pre pared. 
from calabash con 


meal 


10Some eat the 


tainers, which may al be used for drinking 


The 


a cue 


calabash is an indigenous tree, 


cups. 


; 


Crescent te. 
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a narrow droo 
also dressed 1h 
rhe 


tures, do not 


hats, while 


showing 
differ e@ 
high-crowned = straws 
furthermore, the straw 
ioned by hand from 
and palms, matches 
and 


colored shirts narrow 


or overalls which make 


of their attire 


up The re 


Chase ha 


All Chachas are 


attend a C 


Re ligion 
religious 


colonists 


lhe 


situated in the higher part of the 


town of Carenage. The agrie 
recently built 
tate to the north of the 
the crown of the 
buildings are modest structures 


a chapel near M 
port 


mountain divid 


severely plain benches and lattic 
rails carry out the idea of simp 
the 


characteristic of community 


} 


French children go to Catholic s 
although ample facilities are 

at public institutions In fact. 
the Chael 
mile or more past a pubhie sch 
the Catholic 
Mafolie 


north side some of 


chapel and 


C'one lusions 


In spite ol an environment e} 
with few economie opportunities, 
dustry, patience and _ thrift 

Chachas enable them to make a 1 
living. The similarity in physic 


rround between several featur 
Brittany, St. 
Thomas 
folk to 


forbears. 


Bartholomew a1 
no doubt infiuenced t! 
follow the occupation of 

In carrying it on they 
available geographical 
tages—the banks, the inlets and | 


the trade winds and the local res 


use oft 


that provide them with much 


fishing equipment. The harsh fa 
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s of St. Thomas, not dissimilar Simpteness | 
ways to those of St. Bartholo- expresslol ll 
| Brittany, have failed to daunt Unlike the Negr 
‘culturally inclined workers. few problems t 
have been guided by veo ernment. If 
principles in their arduous Thomas 
The location of their farms on French, 
lward side of the mountain, the to a 
on of the crops in their gar- were as thrifty 


e buttressing of the terraces with favors would be a 
ntiful supply of stones and the ernment; if the 
on of animals adaptable to the Negroes were 
ng of their produce—all indicate French, there 
‘Vv to take advantags of local and ; 
i¢@ resources “urther geo- lation 
‘adjustments may be seen in the constructive 
mode of living, in the character outsiders 
r house, food and elothing: the hard 
ess of their dwellings is a response and hard 


migrtarct 


ed economic opportunity; their outside 


s sharply influenced by their oceu- sex st 


] 


ns and 


] 











THE INTERNATIONAL STATUS AND 
OBLIGATIONS OF SCIENCE’ 


By Dr. A. V. HILL, F.R:S. 


FOULERTON PROFESSO! 


IN 1796, Britain being then at war 
with France, a French scientific sailor, 
(Chevalier de Rossel, a prisoner of war in 
England evidently on parole, dined with 
the Royal Society Club in London 
on the invitation of Alexander Dalrym 
ple, the hydrographer to the Admiralty. 
The Navy, as well as the Royal Society, 
clearly regarded scientific standing as 
entitling its holder to civilized and 
friendly treatment, regardless of the 
misfortune of a state of war between the 
two countries. 

Among the instructions issued by the 
Admiralty to the captain of H. M.S 
Rattlesnake, in which Huxley sailed in 
1846 as ‘‘a surgeon who knew something 
about science,’’ was the following: 


You are to refrain from any act of 
sion towards a vessel or settlement of anv na 
tion with which we may be at war, as exp 
ditions employed on behalf of discovery and 
science have always been considered by all 
civilized communities as acting under a general 


safeguard 


These short extracts from relatively 
modern history provide a text for this 
lecture. Science and learning have for 
several centuries been regarded by all 
civilized communities as entitling those 
who follow them to a certain immunity 
from interference or persecution—pro 
vided that they keep to the rules. You 
will notice that in both instances the Ad- 
miralty appears; they were chosen par 
ticularly for that reason. Sailors are 
apt to be friendly and chivalrous people, 
but also they realize—as the Admiralty 
has realized in its long association with 

1 Huxley Memorial Lecture, Birmingham, No 


vember 16, 1933 
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ROYAL SO 


the Royal Society of Londo: 
practical matters as lives and s 
pend in some degree upon se 
‘overy and invention. fi 
place, | would emphasize that 
of the position of science in 
large does not involve any 
in, or affection for, one’s ow: 
that there is in fact as mucl 
from the point of view otf old 
chivalry as from that of moder 
nationalism. Seience Is a co! 
terest of mankind: whatever 
riers or the difficulties or the s 
between them, civilized societir 
accorded a certain immunity 
erance to people concerned ¥ 
tifie discovery and learning 
Why should science be single 
this way? Merely by an ancient 
based on an aristocratic and 
istic tradition Certain Russ 
leagues, attending an internat 
gress in London in 1931 on the 
ot science, made a vehement a 
protest against the claim that 
ress of scientific ideas as such dese 
better place in general historica 
According to them science must 
varded not for its own sake but 
as the handmaiden of socia 
nomic poliey ; probably they 
test even more veliemently aga 
present claim that in a certain set 
ence and learning are superiot 
above the state. I would not, as 
ter of fact. be ashamed to base a 
ment in part upon an aristocrat 
for in science all men are not equ 
more than they are in strength, 


age or in goodness: but althoug! 




















OBLIGATIONS OF SCIENCE l4y 
rivilege may have had something praise of hatred and prejudice 
with the tolerance shown to se} n exaltation of war as a b 0 
ere is a much better reason for ess There are professors of war in G 
eguards given it by decent na many who do the same to-day, app 
- The reason is that its methods of in their «ase to historical and 
its direct appeal by experiment logical myt! It is sad that the 
iniversal nature, the new powers prejudices of so sweet and 7) 
to mankind in general by its appli nature as Keith’s s | tend 1 
so obviously do not depend upot science into contempt, to remove the 
ynions, or emotions, or interests o! basis for its privileged) positiol ! 
mited group that any civilized peo ogv does not tea vhat he supp 
admit that it transcends the or teaches Any physiologist who r 
hounds of nationality. Religion, the living animal as a whole 
re, art depend In part upon cus veving 1! detail the tu trons 
~ emotions, race, climate, ave and eral parts IS Impressed D The e@XtTl 
[he religious instinct, the artistic dinary extent ol dination 
sense, may be universal enough, but parts and funet s. The further 
expressions can be so different that plores the more intricate and per! 
may lead sometimes t strife the adjustments and adaptations ap 
r than cooperation In science, The differentiati funct 
er. although mistakes are common has made the higher animals possible 
wh that is published had better has led to an extreme degree of ¢ 
been burned, although controver tion between the different organs then 
sies are frequent and deplorable, al- selves, ensuring the well-being 
though vanity and _ self-interest may animal as a whol The brain and 
ler scientific progress as they may muscles, the pancreas and the livet 
| i ther form of human _ endeavor, not normally war against each othe 
fact remains certain As all who order to ensure the survival of the fit 
acquainted with the history of sci- test! What is true of a single creatur 
ence and its present world position 1s true also of a community: indeed, It 1s 
ww, its discoveries do gradually build often impossible to say where individ 
ip a structure which is approved by all ends and community begins. The 
sane men; in the last three hundred principle, therefore, in biolog) 
years the experimental method, which is ciple which differentiates it fundam«e 
universal, has produced results beyond — tally from physies, is that the 
all previous human achievements. It is ganism is stable and self-perpetuat 
this universality of its method and re within wide limits of treatment 
sults which gives science a unique place vironment, ov y not ncessa 
among the interests of mankind gle, or tribal prejudice, but to the 
Science may be grossly misapplied quisite integration eoordinatior 
whether in making poison gases for war cooperation of its parts 
rin poisoning the decent sense of man When. therefore, a biologist wishes 
kind. There are biologists who believe, draw a moral, or 1 preach a ser 
r speak as though they believe. that the from the principies of Se selene et 
5 effective biological principle is that take this as his text. and not the 
the ‘‘survival of the fittest sia Follow old nonsense that Val nationa hi 


¢ this narrow creed, a vear or two ago and national prejudice are 


wr Arthur Keith delivered a rectoria! necessities otherwise, not only \ 
ad lress to the students at Aberdeen in vive to others Pe oO asiol ys 
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but he will bring himself and his eol 


leagues and their biology into disrepute 


| have dealt with this example, and 


this protest, at length, because it 


mace 
If scientific 
the 


serves to introduce a moral 


people are to be accorded privilege 


of immunity and tolerance by civilized 
socreties they must observe the rules 
These rules could not be better sum 
marized than they were 270 years ago 


Hooke’s 
Weld 


W hich 


Hooke Among 
British 
dated 


vas probably drawn up after the pass 


by Robert 


papers in the Museum, 


records a statement. 1663, 


Ing ol the Second Charter ot the Roval 


Society. It begins as follows 


I siness and design R S 
s—'l pr | kn edg f 1 ! 
ngs nd 1 \rts Manuf s 
Mechanick practises, Engynes nd Ii 
by Experime not idling D 
Metaphysics, Moralls. P . G 
R k or Log 
and continues 
\ to advance the glory of God, the hon 
r of the King the benef rf s King 
mn nd the genet good of mankind 


Not 


or rhetorie! 


meddling with divinity, gramma1 
To avoid such meddling is 
one price the scientific man must pay for 
his immunity: not a very heavy one, per 
present 


haps, though times come, as at 


when it is difficult not to meddle with 
morals or politics 

Scholars and scientists possess varying 
degrees of capacity in practical affairs 
One disadvantage of prominence in any 
calling is the fact that the world, at least 
its newspaper reporters, is apt to believe 
that the 
are of importance in matters altogether 
The 


the Jester are 


views of the prominent person 
unrelated to his special capacity 


views of Bernard Shaw 


quoted on politics or science Soddy, 
the 


economies 


Chemist. writes fantastically about 


famous astronomers get en- 


divinity or 


tangled with metaphysies 
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No doubt 


take an interest 


11 IS TO he 
should 


Soddy in ee 


sonable and not an em 
my contention simply is 
need not be taken more 
those of more ordinary 
most distinguished I 
PUVSICIStS of to-day Kin 


proposed at the 
where voung mathemat 
undisturbed mie 
houses: one pities the po 
\\ ruld depend 

Newton, shortly bet 


] 1 
have 


Upon their 


reported to said 


thers had the 


It is true that many 


scientists have heen men ol 


capacity; a 
likely to be distinguished 
The 


certainly not true; 


Convers 


undertakes. 


many « 


portant contributors to science ha 


extreme 


specialists 


onomics: pret 


man of sue 


desire 


same modesty 


} 
at 
e 


} 
) 


| 
rather 


; 


? 


others have been dreamers. poets 


rather than men of broad 
Their 


entertaining, 


views on general 


but they 
attention. 


Not meddling with morals or 


such. | would urge. is the 


I 


tion of tolerance and immunit 


tific pursuits in a civilized state 


not with contempt of 


scorn with which some superior 


talk ot such ne ‘eSsIt 1eS of 


as morals and politics seems 


these 


SOC1i 


tolerably childish and stupid 


intellects and characters, 


are wanted for the mora! 


I 


Tt 


Té 


demand 


\ 


topics 


uncderst 


a 


“al 


+} 


roriha 


eX 
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political governors of mankind; but 


science should remain aloof and de- 
tached, not from any sense of superior- 
ity. not from any indifference to the 
¢ ymmon welfare, but as a condition of 
complete intellectual honesty. Emotion, 
entirely necessary in ordinary life, is 
utterly out of place in making scientific 
decisions. If science loses its intellec- 
tual honesty and its political indepen- 
dence, if—under Communism or Fascism 
it becomes tied to emotion, to propa- 
ganda, to advertisement, to particular 
social or economic theories, it will cease 
altogether to have its general appeal, and 
its political immunity will be lost. If 
science is to continue to make progress, if 
it is to lead to the advancement and not 
to the destruction of human institutions, 
it must insist on keeping its traditional 
position of independence, it must refuse 
to meddle with, or to be dominated by, 
divinity, morals, polities or rhetoric. 

It is not always possible to avoid such 
meddling—as the life of Huxley showed. 
Much of Huxley’s time was spent in bat- 
tling with prejudice, in countering the 
attacks which were made upon the free- 
dom of science to come to its decisions 
solely on scientific evidence. The tradi- 
tional views of divinity, metaphysics and 
morals, aided by the resources of rhe- 
toric, appeared in array against the Dar- 
winian hypothesis and against evolution 
in general. Huxley realized the neces- 
sity of insisting on the independence of 
science, on the need of eliminating all 
other considerations in coming to scien- 
tifie conclusions ; and he knew—what all 
good fighters know—that offense is the 
best form of defense. He carried the 
war into the enemy’s country so effec- 
tively that—apart from the vested inter- 
est of anti-vivisection—there has been in 
Great Britain no attempt to persecute 
scientific research and opinion for half a 
century. The world, and his country in 





particular, owe to Huxley a great debt 
lor the freedom he won for science and 
Scientific thought. 
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Such freedom, however, though fairly 
and hardly won, is not a permanent and 
inevitable attribute of science. At in- 
tervals it has to be maintained by further 
struggle. Like all great achievements of 
mankind, unless there are some to watch 
and guard, it may be 
night. The 
branches of science to competitive indus 
try, desirable enough within limits, if it 
went too far might lead to the control of 
The 
necessity of science in modern warfare 
might in some future Thirty Years War 


destroyed in a 


attachment of certain 


such science by industrial interests 


give it a purely national instead of an 


international basis. Its use for propa- 
ganda might prostitute it before the 
world. The coercion of scientific people 


to certain specified political opinions, as 
in Russia, Germany or Italy, may lower 


the standard of scientific honesty and 


bring science itself into contempt Eco 
nomic necessity may—it already does 
so force young men, for reasons of ad- 


vertisement, to unnecessary and prema 
ture publication, that the international 
burden of scientific literature may be 
come top-heavy and unstable with dis 
astrous consequences. These possibilities 
must be watched, and from time to time 
some champion of scientific independence 
must stand out, like Huxley, to do battle 
for freedom. 

The present emergency 
to be in your minds 


tists and scholars in Germany who have 


It can not Tall 
is that ot the scien 


been persecuted, or dismissed, for rea 
sons of race or of independence of opin- 
ion. We are witnessing to-day, all over 
the world but particularly in Europe, an 
extraordinary phenomenon, the growth 
of a peculiar kind of 
The word ‘‘nation’’ is old enough, but 
the thought—or the 
which it arounses now is new. 
dawn of Europe has had 
tribes, its village communities, its cities, 


**nationalism 


emotion 
Since the 


rather 


history its 
its confederations, its kingdoms, its re 
publics, its empires 
of developing 


It is in the process 
in many ceases rather of 
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inventing—its nations. Unfortunately, 
neither blood nor language nor religion, 
nor continuity of territory affords any 
basis for the definition of a nation, and 
many of the difficulties of Europe to- 
day are due to the impossibility of de- 
eiding which nation is which. Now 
nationalism, like love of family, is a good 
thing when tempered with reason. No- 
body seriously grudges the Scot his lit- 
tle jokes about Seotsmen, or the Devon- 
jan his boasts about Devon; the Califor- 
nian, the Virginian and the New En- 
glander all have their local conceits and 
prejudices, but these do not prevent 
them from working together as reason- 
able beings. To make your town or com- 
munity happier, wiser or more prosper- 
ous, is a decent and worthy ideal; as | 
hold, it is worthy to try to maintain the 
traditional hospitality of England to 
those in other countries who are perse- 
cuted for causes other than crime. 
When, however, nationalism leads to ex- 
cesses of the kind we have seen in the 
last years, particularly in the last eight 
months, not alone in Europe, but all 
over the world, when violence and hatred 
are preached as its necessities by other- 
wise decent people, then indeed one be- 
gins to think of nationalism not as a 
pleasant virtue but as a hideous disease. 

As a natural reaction, of course, to 
nationalism, we see internationalism de- 
veloping. Internationalism needs no 
more to be flabby and without character 
than the puritanism of the seventeenth 
century or the movement of the nine- 
teenth to abolish slavery. One needs not 
to have a low opinion of one’s own coun- 
try to appreciate the virtues of others. 
Those who dislike war most—as the stu- 


dents who went from our universities in 
1914 showed—are often the best fighters. 
The tendency to internationalism is dis- 
played in the growth of international 
law. International finance, if its oper 
tions were large enough, might tend to 
promote agreement rather than strife. 


Travel results, in general, in 
ance and bigotry, though it n 
mitted that there is a type of 
and bigotry which returns 
more ignorant and bigoted 

In literature and art internat 
first made itself felt. To wi 
tory of any literature would 
sible without account of its 
debtedness. If the phrase **the 
of letters’’ is appropriate, ‘‘t 

of science’’ merely expresses a 
place. International congress 
national measures of natura 
geographical and navigational d 
to-day radio (though that, alas 
used also for fostering nationa 


signs of the common interest 


sonable people in different count: 


can only be a matter of tu 
cineering standards, curre} 
some social customs, are muc] 
form than to-day. 

Another tendency, foste: 
same conditions, is to religious ; 
tical toleration. Earlier in t] 


of some of us still compara 
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progress in this direction see! 
evitable; persecutions had fall 
fashion. Even the Jews, whose 
for centuries had been full of | 
tears, whose name had been 
and reproach, had been admitt: 
the rights of citizenship in all 
countries. Violence, like dru 
was becoming disreputable. T 
years, unfortunately, have se 
versal of ‘‘progress’’ in this r 
least, and gentleness has cease 
admired: communism, and its 
its inevitable—anti-body, fas 
taken charge of the minds of a 
tion of human society—religio 
political toleration is on the wane 
It needs no historian to rec 


learning, scholarship and art, on t 
hand, and natural philosophy and 


nology, on the other, have fror 
days been largely international 
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French students there, nearly as many 
English and Seottish, over 300 German. 
In spite of all difficulties of transport 


i communication there was a very real 
in the pur- 
Had learning and 
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‘national sense humane 
f learning. 
science had no other 
mankind, their habit of 
and 


transcending 


nacva 
ian’, 


nationality prejudice 


iid have made them, more perhaps 
anything else, worth while. 


Religion should have played, and 


metimes actually did play, this part; 
o often, however, it was associated with 
» bitterest struggles of all The perse- 
itions of the Huguenots in France con- 
ued for nearly three hundred years; 


} 


e last serious persecution was as late 


as 1815. The Edict of Nantes, which has 


been deseribed ‘one of the most 


as 


blunders in the his- 


grant political 
caused, it is estimated, 


in a few years, the loss of nearly half a 


llion ecitizens—citizens who. when as- 


of liberty of conscience. always 


and desirable 


Many of these emigrated to 


England and Prussia, where they con- 
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culture of their adopted countries. 
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ributed greatly to the commerce and 
The 
resent persecution and emigration of 
rerman scientists are closely parallel to 
hose of the French Huguenots. 

The growing interest in science led in 
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propaganda, more subject to the hysteria 
of mass suggestion. If one’s only form 
of literature is the cheaper press, with 
its appeal to emotion rather than intelli- 
gence, it is little wonder that one should 
be led, contrary to reason, into emotional 
absurdities. It would not be difficult for 
a cynical observer, experienced in neurol- 
ogy, to find exact clinical parallels to 
those hysterical outbursts of nationalism 
which make all attempts at a reasonable 
solution of world problems so difficult. 
These disorders of mind and emotion 
have spread themselves by the imperfec- 
tions of the very factors which—one 
hoped—would render them less likely. 
Never before were wars on so national a 
seale: never national hatred so wide- 
spread, national illusions so obstinate. I 
was at Stockholm once when a famous 
Irish poet, who had accepted all manner 
of kindness in England, caused great an- 
noyance among his hosts there by his con- 
tinual public references to England as 
‘*the enemy.’’ Anti-semitism in France, 
culminating in the Dreyfus case, was a 
disgrace of which Frenchmen do not care 
to speak—it ruined the French Church, 
it nearly ruined France. Yet it was 
nothing to the excesses of anti-semitism 
in Germany to-day. 

If there be one single idea which, by 
common consent and with common ap- 
plause, represents the contribution of 
England to the common welfare, that 
idea is freedom—freedom of action, free- 
dom of belief, freedom of thought and 
speech. The American Commonwealth 
was founded by English people on the 
same idea. Often, it is true, English- 
men have sinned, sometimes grievously, 
in this respect, but a jealous tradition, 
on the one hand, and bitter experience, 
on the other, have kept their country on 
the whole the freest in the world. 

Now freedom, like health, may be a 
citizen’s birthright, but it needs safe- 
guarding. It is easy to allow bad habits 


to creep in unobserved, to tolerate a 
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weakness or disease in its earlier stages 


until it gains too firm a hold. Fre, 
like physical fitness, requires a const 
effort. 
dom do not deserve to be free. We 
not trust to the victories of our 
fathers: we must be ready—as H 
was ready—to take part in the ¢ 
ourselves. 

When I accepted the invitation 
January to give this lecture I had 
tended to speak of science—as to s 
extent I have spoken—as a common | 
between the different races of men, 
means of promoting international uw 
standing. 
ress of knowledge, the advance of 1 
cine, the improvement of healt! 
happiness which can be—should b« 
result of scientific and technical ac} 
ment, are among the major interests 
mankind. It seemed that nations 
governments were certain, gradual! 
realize this, and so would encourage 
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operation, at least in intellectual things 


Private agencies have contributed 
generously in recent times to this « 
University College, London, for exa 
has been greatly aided by gifts fro: 
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science and to biology, and to me a 
in the last ten years that organizat 
has sent about twenty fellows of te: 
ferent nations to work there. | 
how much friendliness has been 
duced by the intercourse so made | 
ble. A few years after the war two « 


such fellows—a Belgian who had serve 


in the Belgian armies in the field, an 
German who had served in a 
submarine—worked side by side 

Starling there: without any disastr 
consequences! All over the world, 
only in education and in fellowships, | 
in field investigations of such diseases 
yellow fever and malaria, the Rock: 
ler Foundation has been contribut 


(to use the terms of its charter) to t 


welfare of mankind throughout 
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world. Their work is done, not in any 
religious fervor, not with flowery lan- 
euage, but as a matter of ordinary busi- 
ness and common sense—not meddling, 
as Hooke wrote, with divinity, morals, 
The voluntary mi- 
eration of hundreds of young scientists 


nolties or rhetoric. 


r 


under the auspices of the Rockefeller 
Foundation recalls the movements of 
earlier times among the universities of 
Europe. The Rhodes scholarships, the 
Commonwealth Fund fellowships, the 
Guggenheim fellowships, serve similar 
ends. All these are bound to affect—lI 
know that they have greatly affected 
the outlook of the younger generation of 
scientific workers; these at least, how- 
ever good citizens they may be of their 
own countries, will never be bound by a 
provincial nationalism. 

The history of science, since the war, 
has been largely of an effort to break 
down national barriers of mistrust or 
lack of understanding. In 1923, before 
an International Congress of Physiology 
in Edinburgh, various representative 
British physiologists were asked whether 
they approved—the French physiologists 
did not—of an invitation being issued to 
scientists in the late enemy countries. 
The general reply was that if the Ger- 
mans were not to be invited they them- 
selves did not propose to attend. The 
Germans came, and friendly relations 
were opened up again between physiol- 
ogists: earlier than between almost any 
other groups on the two sides. The 
political difficulties in other departments 
of knowledge have varied. Where, as in 
chemistry, competitive industrial or mili- 
tary application interfered, progress was 
relatively slow: in astronomy and phys- 
ies it was rapid. This, however, is not 


the sole criterion, for physiology also 
deals with rather practical affairs: in 
physiology there happens to be a very 
friendly international spirit, bred partly 
by the congresses which Michael Foster 
founded in 1889. 


It is quite certain in 
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any case that science can not progress 
properly except by the fullest interna 
tionalism. Accepting freedom of thought 
and research as the first postulate, the 
second is that knowledge, however and 
wherever won, should be freely available 
for the use of all 
of the present year one lived in hopes 


Up to the beginning 


that reason was being restored 
Disillusion, however, has been brought 
to many by the events of the last nine 
months. No country has excelled Ger 
many in its contribution to science in the 
last hundred years, no universities wer¢ 
traditionally freer and more liberal thar 
One felt that the intellec 


tual cooperation of Germany was a neces 


the German. 


sity in setting science on an international 
basis. I had intended, in this lecture, to 
urge an ever closer cooperation. Ger 
many, however, has lately rendered such 
intellectual cooperation 
offending the first and most fundamental 
rule, that providing freedom of thought 
and research. Such disasters have hap 
pened before in history, but one felt that 
the world had outgrown them. It seemed 
impossible, in a great and highly civil 
ized country, that reasons of race, creed 


impossible by 


or opinion, any more than the color of a 
man’s hair, could lead to the drastic 
elimination of a large number of the 
most eminent scientists and scholars, 
many of them men of the highest stand 
ing, good citizens, good human beings. 
This, nevertheless, has happened: the 
rest of the world of learning is gasping 
and wondering what to do about it 
Freedom itself is again at stake. 

The facts are not in dispute. 
with some knowledge, having a personal 
acquaintance with, and having recently 
seen, many of the victims of the Aryan 
myth. Apart from thousands of profes- 
sional men, lawyers, doctors, teachers, 
who have been prevented from following 
their profession; apart from tens of 
thousands of tradesmen and workers 
whose means of livelihood have been re- 


I speak 











154 THE SCIENTIFIC MONTHLY 


moved, apart from 100,000 in concentra- 
tion camps, often for no cause beyond 
independence of thought or speech, some- 
thing over 1,000 scholars and scientists 
have been dismissed, among them some 
of the most eminent in Germany. These 
have committed no fault. Many of them 
are patriotic citizens who fought in the 
German armies in the war. One of them 
I know escaped from the French and 
went on fighting. One of them had a 
great-grandfather who fought in Bliich- 
er’s army in the Waterloo campaign. 
Many of them are of families which have 
been in Germany for centuries: not all 
of them are even partly Jews. It is diffi- 
cult to believe in progress, at least in 
decency and common sense, when this 
can happen almost in a night in a pre- 
viously civilized state. 

What can be done about it? 
mediate answer is, of course, that suffer- 
ing must be relieved and opportunities 
given for the continuance of their work 
to those who have been persecuted and 
deprived. A more important matter, 
however, is this—we must ensure that 
the same folly, the same fury, does not 
occur elsewhere. We can not take the 
freedom, so slowly and hardly won, as a 
birthright: we must see to it that neither 
race, nor opinion, nor religious belief, 
nor the advocacy of theories unpopular 
perhaps at the moment shall cause dis- 
interested able men to be deprived of the 
means of carrying on their work, even in 
some cases of their means of living. 
Mankind must not allow its cynics to 
reflect, with Richet, that its generic 
name, homo sapiens, had better have 
been homo stultissimus. 

It is a gloomy outlook, and I can see 
little hope at present except by the 
strenuous cooperation of intelligent peo- 
ple of good-will in the various countries. 
I trust I am neither highbrow nor pessi- 
mist, and I know that I have great con- 
fidence in the moral judgments of or- 
I have, however, little faith 


The im- 


dinary folk. 


Two frie 
mine, a gardener and a cook. most 


in their intelligence. 


lent people, plain, simple, kindly, | 
can be deceived so easily that one 
pay no attention at all to their opi 
With all my regard for them as 
beings I can have no faith in the 
torship of any proletariat of whi 
are typical. Equally difficult, 
I find it to believe in the dictators 
either of undergraduates or of g 
Boy Seouts (much as I love and ad 
these in their proper place). 0: 
thing, however, one can be certain, { 
in a civilization tottering unsteadil; 
a foundation of applied science, 
necessary that people 
trained should take some part in at 
That need not imply that Cabinet Mi 
ters should be fellows of the Royal § 
ciety, but rather that all educated 
should have some appreciation, by di 
contact, with the methods and ideas 
science. It is perilous to disregard 
scientific basis of modern civilizati 
its dependence on international coo; 
tion. Science and learning—for 
said earlier in my lecture of their 
pendence—must realize that they 
not only for their own sake, not onl; 
what they can do for the materia 
fare of mankind, but perhaps chiefly 
the fact that they alone seem to be tru 
international, to be capable of transc 
ing national follies and absurdities 

I do not suppose we can do very 1 
and I can imagine that homo sa 
may ultimately destroy by his irreco! 
able folly all he has built up. His 
of progress, powerful as it is at the ! 
ment, may be nothing but an extray 
tion from a short portion of a 
The pterodactyl’s achievements in 
tion did not prevent him from dying 
he had some fundamental unfitness 
may it have been an emotional one 
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sanding and controlling the forces of 
may be neutralized by the dom- 

n of his intellect by his passions, 
realize, 


is emotional inability to 


must be obvious to his intellect 
the demands of a hu- 


The complete inhibition of his 


common 


eher intellectual centers by storms of 
tion from below, associated with de- 
sions of grandeur or persecution, if 
rsisted in for generations, may render 
m, for all his progress, in fact because 
t. as extinct as the pterodactyl. 

The outlook, 
ere so bad and I venture still to think 
science and particularly 
science, which in its experimental method 


however, is not every- 


learning, 


has an absolute means of deciding be- 
tween opinions, as being the strongest 
nks between the intelligent people of 
Not Englishmen, un- 
ortunately, know much the 
United States of America. People 

therwise intelligent—who would regard 


the world. many 


about 


ilmost as illiterate one who had no per- 
sonal knowledge of France, Italy, Swit- 
zerland or Germany, appear to be proud 
/f their freedom from the contaminating 
influence of a visit to the United States. 
They speak as though gangsters, boot- 
kidnappers, 
Euro- 
pean masses of the great cities, were part 
of intelligent America. Fortunately, 
scientific people know otherwise: they 


eggers, fundamentalists, 


id the uneducated, unabsorbed 


have good reason to know that laborious 
scientific advances, on the one hand, or 
brilliant discoveries, on the other, are 
just as likely to be achieved there as else- 
where: and they have that close personal 
‘ontact with the unassuming friendly 
people who make these contributions to 
knowledge, which ensures that the scien- 
tifie community at least would regard as 
utterly hateful any serious difference be- 
their countries. This friendly 
rivalry between Britain and the United 
States, this sense of cooperation, is a 
stronger link than many may imagine. 


tween 





THE OBLIGATIONS OF SCIENCE 





We scientific people are often p 

generally without much honor or pos 

tion: it is bad perhaps for the State | 
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side and greater than ourselves 
Huxley, whom we honor to-day, 

three sides to his fe and 

Firstly, the scientific side, in whi 

showed almost unexampled preco 

With little aid, by the time he was 25 


he had placed himself in the front rar 
of scientific investigators. Se 
side of publie service: from the age 


37 years onwards he served on no less 
than ten Royal Commissions: he was s« 
retary and later president of the 


Society: he was a n ember of the Londo 


School Board: he occupied many pub 
positions. Third y, tne crusading side 


by virtue of which he engaged for many 
years, against all comers, in the defens« 
of scientific method and of freedom of 
thought and researc! Great as were 


his contributions to pure science and to 
the state in his first and second faculties 


services to freedom 


it is for his 
thought that he will be remembered best 
In a day when academic freedom is b 
ing challenged once again in many parts 
of the world, when honest opinion is br 


ing stifled by force, when advertisement 


and propaganda offer prizes to those who 
will deny their scientific consciences 
when intellectual leaders are being per 


secuted by physical, not merely by inte 


lectual, violence, it is good that we 


should 
valor in controversy 


remember and honor one whose 
made his countrn 
for half a century at least, safe for hon 
estly held opinion 

We need not recount his controversies 
he defended the scientific method against 


witless prejudice and entrenched author 
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ity. It is sufficient to remember him as a 
fighter in a good cause and to reflect 
that no good cause is permanently won. 
It is very unlikely that we shall have 
further struggles between evolution and 
the churches, but there are plenty of 
forces at work in the world to-day to 
hinder research, to destroy free thought, 
to strike at the root of all opinion not 
congenial to authority. At the moment 
in England we are free. We rejoice in 
our freedom. We can not imagine it 
otherwise, in spite of all our young com- 
munists and fascists. A year ago Ger- 
many was free, and its intellectual life, 
in its universities and its academies, was 
still the admiration of the world. 
Neither Russia nor Italy to-day can 
claim—their rulers indeed would prob- 
ably disclaim—that honesty and intelli- 
gence are safeguards for unpopular 
opinion. Who knows where next the 


epidemic of mass-insanity may app 
A little slackness, a little lack of wa 


fulness indeed, and our freedom her: 


in North America, in France or 
countries of northern Europe may 
appear in a fortnight. Let us n 
ceive ourselves. Many of those w) 


deplore most bitterly the events in | 
many, the 100,000 in the concentra 


camps, the persecution of Jews, the | 
acceptance of authority, not so long 


were maintaining that in making war a 


least the Germans were not much w 


than ourselves. I believe they wer 


wrong then, as I hope and believe 
shall avoid the epidemic now; but 
shall avoid it, not by denying the e: 
tence of evident facts, not by resting 


the victories of our fathers, but 


watchfulness and readiness to 


tellectual freedom. 
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sacrifices, if needs be, in the cause of 

















SOCIAL STRATIFICATION IN A SMALL 
COMMUNITY’ 


By Dr. EARL H. BELL 


UNIVERSITY OF NEBRASKA 


Even though in America, especially 
in the democratic Middle West, we 
stoutly deny the presence of social 
classes, they do actually exist there. 
This universal trait probably develops 
from man’s desire to classify or pigeon- 
hole individuals. 

In order to study social stratification 
in its simplest form, I chose a small 
lowa community, which we shall call 
Shellstone. This community is homoge- 
nous in religion, race and nationality, 
hence these elements will not complicate 
the process of social grading. There are 
no factories, mines or other economic 
agencies which bring about the obvious 
social cleavage between labor and capi- 
tal. In other words, Shellstone is a 
simple, agricultural community with a 
small trading center. 

At first sight there does not appear 
to be a social stratification among the 
people. When informants are directly 
approached they inevitably _ reply, 
“There are no classes in Shellstone.’’ 
The organized social activities cut across 
all class lines. In the cities one finds 
different classes attending different 
churches. Formerly this was partially 
true in Shellstone, where the old aris- 
tocracy largely belong to the Baptist 
church, and were further set off from the 
multitude by dress, economic status and 
refinement. During the course of the 
twentieth century the social structure of 
Shellstone has been leveled downward 
and class lines obscured. 

Shellstone likes to pigeonhole individ- 
uals, however, and from this tendency 
develops a loose class system. Social 


1The data for this are taken from ‘‘An 
Ethnological Study of a Small Middle West 
Community,’’ an unpublished manuscript. 
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position is largely determined by the 
function which one fulfils in the eco 
nomic process, and the subjective evalua- 
tion placed upon that function by the 
community. 

But the economic position of the indi 
vidual is not the only factor in his classi 
fication. It is modified by the concept of 
permanency of occupation and stability 
of character. The individual who fre 
quently changes occupations or employ 
ers 1s grouped with the lower classes 
regardless of his occupation at the time 
being. 
element will be cited in the section on 


Other results of this modifying 


the social classes. 

In describing the classes in Shellstone 
one must constantly guard against the 
erroneous idea that the individual’s per- 
sonality is overshadowed by the class 
label. The classes described are but a 
rough description or classification of 
groups of individuals. Each of these 
classes have nearly as many subclasses 
as there are individuals. In a well- 
developed class or caste system an indi- 
vidual is first a member of a class, and 
In Shell- 
stone, one is first an individual, and 
then, because of his personality, a mem- 
ber of a class. As a result of this per- 
sonal evaluation, even with so functional 


then, possibly, an individual 


a basis of classification as has been given 
here, there are individuals who do not fit 
into the classification or who do not move 
in the class in which we would ordinarily 
consider them as belonging. 

In Shellstone, the banker stands at the 
top of the economic and social hier 
archy. Economically he is the lord of 
the community. He knows every one by 
name and financial standing. In time of 








158 THE SCIENTIFIC MONTHLY 


financial stress or crisis he is appealed to 
for aid. The farmers ask his advice 
about renting a different farm, holding 
or selling their hogs, buying more land 
or making improvements on their farms. 
The merchants and townspeople seek his 
advice concerning new ventures and are 
backed by him financially. In case of 
disputes, legal or personal, he is usually 
appealed to and his decision is accepted 
by both parties. In questions involving 
points of law, his advice is sought. If 
a land deal is being put through, it is 
usually closed in the bank in the pres- 
ence of the banker, the latter drawing 
up the agreement. If an out-of-town 
man owes some one some money, the 
banker writes him a letter which usually 
collects. 

All this service is given for the asking. 
The bank receives no revenue from per- 
sonal service. Even bank drafts cost 
nothing in Shellstone. This free service 
and advice is undoubtedly the explana- 
tion for the fact that while Shellstone 
has dwindled in significance as a trade 
and social center the banking institution 
enjoys as much prestige as ever before. 
Such human understanding and service 
is the secret of the popularity of benevo- 
lent despots. The authority of Shell- 
stone’s despot remains almost unchal- 
lenged by rivals or the people themselves. 

The prestige of the banking families 
does not rest alone on their occupation. 
Their families were among the oldest 
settlers in the town and at once took an 
active part in the economic development 
of the town by operating one of the first 
stores. Both generations have proven 
themselves to be stable, balanced and 
dependable citizens. Their position was 
challenged unsuccessfully when a group 
of disgruntled citizens organized ‘‘The 
Farmers’ State Bank.’’ A very able 


man was put in charge, but he never 
gained the prestige granted to the other 
group. The new state bank closed its 
doors in 1925, and the private bank once 
more enjoys the patronage and prestige 


of the entire community. The fai 

the state bank has served to augment + 
respect and confidence of the peo] 
the old firm, which continues bus 
unhampered by either state or nati 
control. 

The business associates of the | 
enjoy a prestige next to that of Ba 
the president, whether they may) 
working in the bank as cashier, assist 
cashier, bookkeeper or janitor. [1 
dentally, they are not relatives of 
banker, but young men who have | 
reared in the community and empl 
in the bank after graduation from 
school. They rank high in the functi 
classification of Shellstone. The | 
tion not only brings them in close 
tact with the real power in the comn 
nity, but it is a symbol of the rec 
tion of merit. To answer, ‘‘He works 
the bank,’’ is the equivalent of saying 
“He is a good boy; he is honest; 
works hard; he is the most intellig 
young man in his age group and 
so good that his talents have been rx 
nized by Barter.”’ 

Next in the hierarchy are what S 
stone calls ‘‘business men.’’ This 
cludes all men who own or operate s 
kind of a business establishment, regard 
less of whether he sells material ¢ 
modities or his own skilled labor. T 
important item is to have a regular p! 
of business. The blacksmith and barb 
are considered as much business men as 
are the merchants. In this class of bus 
ness men is included the owners 
operators of the following businesses 


1 Produce house 1 Photo gallery 

1 Mill 1 Electric shop 

1 Post-office 1 Harness and s! 

1 Shoe store store 

1 Barber shop 2 Hardware stores 

3 Grocery stores 1 Dry goods stor: 

1 Cafe 1 Newspaper office 

1 Furniture and un- 2 Garages 
dertaking 1 Gas station 

1 Blacksmith and im- 


plement shop 




















The above group includes thirty-six 
useholds. In the days before the trade 
ne it would probably have included 

is many more, for most clerks were con- 


red to be in the business group, due 


» relative permanency of their con- 

n with the business institution. 
Shelistone places service and perma- 
nel of occupation on a par with busi- 
ness ownership. As a rule, the employee 
, works in one store for a long period 
time enjoys the same social position 
und respect as his employer, while the 


individual, whether entrepeneur or em- 
niovee, who changes business or occupa- 
n frequently is denied the respect and 
nrestige granted the former. 

The above list of 
does not include the operators or owners 


the following businesses: 


] 2 1 
the business class 


East Side grocery Grocery and dry goods 


Meat market store 
One produce house 


Drug store 


Garden café 


All except the last have been omitted 
because they are comparative newcom- 
ers. In Shellstone, social recognition as 
, part of the community is not gained 

ugh the purchase of a business, but 
rather pro- 
The 


above-mentioned people are, as yet, con- 


m be earned through a 
longed residence in the community. 


. + 
USI 


sidered outsiders. 

The operator of the produce house 
does not enjoy recognition as a member 
f the business class because, although 
ie has been reared in Shellstone, he has 
‘hanged occupations frequently, and for 
the greater part of his life was among 
the casual laborers with whom he is still 
classed. 

The doctor and dentist are included in 
the business group. The former has 
been in Shellstone for nearly twenty 
years, but it is only recently that he has 
been admitted to the business group. 
The dentist was reared in the commu- 
nity and has practised dentistry here for 
thirty years. The agent for one of the 
railroads at Shellstone for nearly fifty 
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years Was classified wit the bDusiness 
men, 

The next class is ners i 
ing either active or retired 
Like the business men, they are sul 
to the Same general rules « p ! \ 
and stability. This group is very close 
to the business group in prestig l 
fact, the retired rmers and the old 
members of the business group 
mingle together socially. Forme: 
partial isolation of the farmer kept 


groups from bec intimate, 


ming 
since this barrier has been broken down 


members of the two grout 


many groups asso 
ciate at the intimate level of s pal 
ticipation. 

The farm renters, as a group, rank 
somewhat below the landowners, a 


though here again the factor of perma 
nency and ability ¢ 
ture. 


same rented farm for 


mplicates 
The indiv idual who 


many years and is 


a successful farmer enjoys the same 
social recognition as the landowner. On 
the other hand, the poor farmer who 


moves from one farm to another at fre 
quent the occa 
whom the writer 


intervals ranks with 
sional or casual laborer 
shall next consider. 

In any civilized community of people, 
most individuals need, from time to time, 
additional help in 
raking the yard, 


planting the garden, 
beating rugs, washin 
windows and so forth. On the farm 


there are times of increased activity 
arising from the necessity for the com- 
pletion of certain work, such as planting 
and harvesting at 


During these periods, the farmers hire 


a fairly definite time. 


extra help, usually by the day. In re 
need of the 
the most 
classes in the social and economic struc 
Shellstone. I shall 


group the occasional! laborers They are 


sponse to this community 


has arisen one of distinet 


ture of eall this 
the odd job men, ‘‘Jacks of all trades 


and master of none.’ Economically 


they are as indispensable as any other 


group, but socially they do not mingle 
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with the other classes. As has been 
pointed out before, the people of Shell- 
stone highly value permanency of em- 
ployment, stability and industry. The 
oeceasional laborers lack this virtuous 
trinity. The very nature of their eco- 
nomic instability probably tends to de- 
velop inconstancy of character, or what 


the community designates as ‘‘laziness.’’ 
The cause and effect relationship of these 
traits of character is believed by the 
virtuous to be the opposite of what has 
been suggested above, that is, laziness 
and questionable character are inborn 
traits which determine one’s choice in 
the economic process. The validity of 
this theory is of little importance. As 
long as the people believe it is true, they 
react to the occasional worker and his 
family ‘‘as if’’ it were true. 

Among the occasional laborers are a 
number of individuals inclined toward 
stealing. This is not a new group, but 
has been in existence since the beginning 
of the town. They represent the very 
bottom of the oceasional laboring class. 
They work the least, live in the poorest 
houses, have the least amount of money 
and the most children, are shiftless and 
often dependent upon the community 
for support. Their thefts are usually 
articles of little value, such as tools, gar- 
den truck, automobile tires and acces- 
sories. Formerly, a few chickens were 
stolen, but due to the increased opposi- 
tion of the community to chicken thieves, 
most of them do not take that risk. 

The community knows these petty 
thieves, but takes no action against them 
as an organized community. The indi- 
viduals attempt to guard their property 
by means of padlocks and personal vigi- 
lance. Occasionally an item of warning 
and bluff appears in The News similar 
to the following: 


Those chaps who are stealing Elder Brasted’s 
wood at night had better look out. There are 
two revolvers at his house loaded to the brim 
that will explode some night and blow them 
where the woodbine twineth. 
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If one of these individuals is caye}: 


in the act of thieving, he hurries ho; 
and the owner of the property is sat 


fied that he has been able to retain his 


goods. 

The bankers, and their associates 
business class and successful farn 
the poorer farmers, mostly farm te1 
and the occasional laborers are the s 
classes based upon the economic 
tion plus the stability and perman 
of the individuals. The lines of de 
cation are vague and elusive. 
and lower limits of the classes s 
into each other. 
tionalized and the populace do not 
ognize the classes as such. Neithe: 


heritance nor wealth are important iter 


in determining the class to which 
belongs. 

The classes include only adults. | 
dren are free from distinct 
The children of the business men, « 
sional laborers, farmers and bank 
play together on equal 
when the undesirable traits of the pa: 
are actually present in the 
Then those naughty children are tab 


class 


except to children whose parents do 1 


object to such behavior. 
Shellstone cherishes the Ameri 
myth of equality of opportunity for 


and does all within her power to ma 


it a reality. The boy or girl of wort! 


The ul | 


They are not instit 


childré 


terms except 


PAS 


parents is aided and encouraged to mak: 


good. 
to offer them as adults, but every i 


Shellstone has few opportunit 


vidual will aid them during their yout 


in getting an education. ; 
person needs to do to receive such 


All a you 


and encouragement from the community 


is to work hard, start a savings accou 
Several boys of thu 


and be dependable. 


n+ 


type have made good out in the out 


c 


world, and they are the pride of 
community. 


Another group of individuals, most!) 


unmarried men, must be deseribed. T! 
group is outside of the economic, fur 
For want of a bet- 


tional classification. 























ter name, they shall be referred to as 
‘‘men about town.’’ Not even in times 
f labor shortage do they work. Their 
sustenance is from a source other than 
their labor, usually a small inheritance. 
They are honest and upright citizens, 
who take a far greater interest in local 
and national politics and problems than 
io their more industrious friends. As 
ndividuals (no one would think of them 

as a group), they attach themselves to 
various business houses or institutions. 
One of them ‘‘hangs around’’ one of the 
hardware stores, where, upon occasion, 
he may help load a stove into the truck. 
Such services are not given for pay, but 
n the same spirit that a farmer would 
‘lend a hand’’ if he were present at 
such a time of need. He is also a sort 
f henchman of the business. If some- 

ing new comes in, Shady Mack adver- 
tises it as much as the newspaper and 
brings his friends in to look at it, while 
he explains its intricacies and good 
points. Of course he never sells any- 
thing. If the competing hardware mer- 

hant has a different brand of some com- 
modity, Shady is ready and willing to 
explain the superiority of the brand 
handled by the store at which he ‘‘hangs 

it’? and the trouble given by the com- 
petitor’s brand. Such a publicity man 
is of considerable value to a merchant. 

Another of the men about town is a 
college graduate of about forty-five 
years of age. His work is caring for 
and representing the Masonic Lodge, of 
which he is one of the leading members. 
Not having anything else to do, he acts 
as caretaker of the lodge rooms, plans 
and directs the activities of the lodge on 
the oceasion of the death of one of 
the members, visits the sick fraternal 
brothers and peps up the more stolid 
and less enthusiastic members of the 
order. 

These men serve a public function. 
They have both the time and inclination 
to read a great deal, and are rightly con- 
sidered the best generally read men in 
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Polit ically they serve 


the community. 
as relay stations for the Republican 
propaganda. 
as to the proper treatment of all plant 
and animal diseases, the proper time to 


ylant and harvest the various crops, and 
| 


They are also informants 


the means and ways of destroying ob- 
noxious weeds. Their knowledge is an 
amusing combination of science, magic 
A detailed study ol 


their beliefs would reveal both the prog 


and superstition. 


ress of science and the tenacity of super- 
stition among the ordinary populace of 
the American Middle West. 

This group is also the exchange for 
news and gossip. Through them the 
news from one end of the community 


reaches the opposite end. They know all 


the farmers who come to town and get 
the news and crop reports concerning 
that portion of the community from 
which they come. From them the farm 
ers learn the crop conditions and events 
of the entire area of the community 

All these functions are carried on in 
an informal, friendly and gossipy man 
ner. The high regard which they enjoy, 
that ‘‘they toil not 
from a commu 


in spite of the fact 
neither do they spin,’’ 
nity in which industry is considered one 
in 


of the cardinal virtues is perhaps an 
conscious recognition of their service in 
the social process 

The question arises as to why the oe 
easional laborers, who spend much of 
their time in the same way as the ‘‘men 
about town,’’ do not enjoy an equal 
prestige. At first thought one might 
believe the discrepancy to be due the 
wealth of these men 
the solution, for, excepting one case, the 


Such can not be 
‘‘independent means’’ is an extremely 
meager one, leaving, after taxes have 
been deducted, probably four hundred, 
certainly not over five hundred dollars 
per annum for living expenses 

The families from which they come 
were of only average standing and in 


one case unknown to the _ villagers 


Shellstone does not as a rule grant recog 
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nition of an individual because of the 
worth of his family. Both salvation and 
social standing is believed to be an indi- 
vidual matter. From the standpoint of 
morality and honesty, the men about 
than many of the 
occasional laborers whom they outrank. 

They do differ from the 
laborer, permanency 


town are not better 
oceasional 
and 
Shell- 


however, in 
predictability. The 
stone like to know not only what a man 
is doing to-day, but what he will be 
next and next 
year, and where he will be doing it. The 
occasional laborer’s activity and where- 
But 
barring death or accident, even the child 
playing in the street can tell you what 
any one of the men about town are doing 
[‘‘nothing’’] and where he is doing it. 
The married women of the community 
enjoy the social standing earned by their 
husband’s function in the 
process. Most of the girls who remain 
in the community marry shortly after 
graduation from During 
the period between graduation and mar- 
riage the girls are more or less outside 


natives of 


doing to-morrow, week 


abouts can not be so predicted. 


economic 


high school. 


of the social classification, but those who 
‘‘vet out and work’’ are more highly re- 
garded than those who remain at home. 

After graduation from school the boys 
who remain in the community begin to 
win their position in the social structure 
of the community. They are closely 
watched at this period. 
work away from home, like the girls, en- 
joy more prestige than those who remain 
with their parents. And those who se- 
cure positions away from the community 
outrank any who remain at home. 

The local teachers and ministers are 
individuals who reside in the commu- 
nity but are not of it. They are consid- 
ered outsiders and treated as such. The 
teachers are forced by their contracts to 
participate in the religious activities, 
and they must help the children prepare 
entertainments for the amusement of the 
community. Their contract also requires 


The boys who 
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them to remain in the communit: 
tain proportion of 
those periods are indeed drear 
for the teachers. They are ra 
vited into any homes in the com: 
And they must clique together 


. aes 
the week-ends 


radeship. Their every mover 
watched by the people, who 
ready to criticize their con 
office is short, for, reg 


tenure of 
of the quality of their work, tl! 
desire changes. 

The position of the minister’s { ( 
is similar to that of the teac!] 
men of the community do not 
the 
they look upon as effeminate er 
who call upon the women and att 
Ladies’ Aid. The conduct of th 


comradeship of 


preachers S 


ters and their families is subject t st 
same strict observation and shary 

cism as that of the teachers. 1 
tenure is likewise limited. The M 

ist ministers are, of course, subject t st 
the eall of the Conference, whic! 

ently recognizes the desire of the s 
community for frequent | 


changes. The Baptist muinist 
quently make the error of rema 
long and depart ignominiously 
sult of their folly, 


their wake a church weakened a1 


leaving each ti 


from internal dissension. 
Shellstone is a closed communit 


mainly self-perpetuating. It i 
source of an overflow into the cit Y: 
draws few new members from 


parts, except on the fringes of the { g 
ing area. 
main within the community also 1 W 
there as a rule. Most families ; 


Those young people W 





tantly related, although seldon 81 
actual intermarriage of relativ 
curred. I 


Occasionally, however, a new 
moves into town. It may be that 
new depot agent, a manager of a 
store, a physician, or, now and 
some one attempting to establish a bus 
ness or trade. The process by 
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re admitted to membership in the munity That su 


AA 
} 


inity is slow and somewhat depen- was proved 


n the recognition enjoyed by his concern fil y el 
eSSOr. his is evident in the reac- owner ) ndu ‘ . 


the depot agents of the two rail- t 
nes. The former agent on the what it d be ! 
sland line was from Shellstone lf S st 
mained in the position for fifty res 
s, enjoying high social recognition in attitude due to s 
mmunity. His successor, although Yet these s 
ely unknown to the community, was stores under 
y admitted to the business class. averag 
On the other hand, the Great Western’ where they have 1 1s 
has made frequent changes about’ with stra s 
very five years, and the agents repre-  thoug 
senting it have never enjoyed the full strangers 
social recognition granted in two years’ their mids 
e last Rock Island represt ntative Wes l 
It is practically impossible for a of cases in v mers 
strange merchant to gain either social admitted to the community 


nition or patronage. One local frequent source of influx 


| merchant, owning one of the most pros- men who come to the commu 
perous businesses in town, sold out toa ‘‘hire out’ to som ‘al n 
stranger in 1917. His trade consisted a farm or in some business such as 
vy of a few of the curious and he was’ age. There are many cases of t 
reed to give up the store. Several in which the i 
ers followed in rapid succession, but employer and is sponsored by hi 
» were able to gain a profitable trade. speak, and finally | mes a re 
In 1931 the oldest firm in town, estab- member of the community 
shed for more than fifty years, was One merchant 
ht out by two very efficient business — business, ret the old « 


n from a distant town, where they had remained in the background 





ed one of the most modern stores to The business t l wit 
be found in any small town. Their abil- sensions, alt 

as merchants can not be questioned were not admitted untll sevet rs 
Yet they have been unable to build up later. Recog sal 


trade, even when the prices on their group was gained 


goods are well under those of the other lodges to w | his v b 
stores. The writer asked several people longed and whi they attended 
hat they thought of the new store. larly, althoug we not cor 
The answers were, ‘‘I haven’t been in- accepted. After more than two years 
side of it since Neweomb sold out.”’ one of the leading busi 
A chain concern bought out a flourish- came friendly with them and 1 two 
’ 4 a ‘ ? A 


ing lumber business and sent manager families ‘‘went around toge 
fter manager to the town in their at- soon as they w 
empt to bring the business up to nor- tance into the community was granted 
mal, but without success. The people Another important item in business 
rationalized the withdrawal of their success for a newcomer is patro! nd 
is patronage on the basis that the chain cite Gen of Geeeeet commen 
concern took their money out of the com- within the last twenty years, but is now rar 


+ 








164 


recognition by the dominant families, 
who, as mentioned elsewhere, are the 
bankers. Newcomers who have been 
admitted have told the writer that with- 
out the acceptance of that group it is 
practically impossible to make a living 
from a business in the town. Another 
family important to the newcomers is 
the Wests, are one of the most 
dominant families in the Methodist 
Church. Mrs. West is one of the few 
who will take it upon herself to get ac- 
quainted with new people and—still 
more important—if she likes them, their 
praises will be sounded throughout the 
Of course, if she does not 


who 


community. 
like them her influence is equally strong 
in the other direction. 

Admittance to the community through 
the farming group is not so difficult to 
gain. The very nature of farming re- 
quires an exchange of work among the 
men, and as the newcomer is usually a 
renter he is sponsored by his landlord, 
who is usually a retired farmer living in 
town. 

Formerly the women of the town or 
neighborhood called on the neweomers 
at an early date after they were settled. 
Such a practise has for the most part 
been dropped. Now the newcomers must 
take the aggressive part. After they 
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have met people who seem agreea 
with whom they wish to become 
friendly, they must plan an aut 


or invite them over for an evening 
is only by becoming intimate wit 


thus gai 


accepted family and 


sponsor that they can hope to gai: 
And the newcomer must 


ognition. 
the aggressive part or remain at 
friendless in a strange community 
change of folkways may be due 
increased 
tance groups as opposed to the n¢ 
hood group. 

Formerly the agricultural ar 
divided into that 
small area in which the people 
The n 


friends 


importance of the a 


neighborhoods, 


closely associated, socially. 
an individual’s close 
within this area. It 
many social activities. 


was the 

Now the 
borhood exists as an economic wu 
not as a social unit. 

In place of the neighborhood 
there has developed the 
group. 
mines one’s friends and acquaint 
but has given way to the choice 
individuals. As a result the 
Shellstone are of 

character 


longer 


Geography no 


groups in 
homogenous 
merly. 


now tl 


( 


conge! 














CONSERVATION OF GAME OR OF WILD 
LIFE—WHICH? 


By W. L. McATEE 


BUREAU OF BIOLOGICAL SURVEY, UNITED STATES 


To many, game is wild life or at least game in the count if av 
only part of it worthy of attention. day almost, w wel | 
lo others, game is an artificial classifica- saying, ata meal. The essenti 


for a limited number of species civilization is reproduction of food sup 


are no more interesting nor more plies, and we are so far civ ed ast 
rthy of preservation than others. To cursed all the while with ov rprodu 
present observer and writer, endeav- tion. Except under pioneer cond 
ring to be fair, it seems that the view now all but vanished. game is not neces 
the latter group is the more nearly sary for food, and its pursuit the 
rrect. If we tabulate the number of comes under the heading of non-ess 


‘inds of animals reckoned as game or tial activities 
game, we find that 88 species or The recreational value of the pw 
14.66 per cent. of our fresh-water fishes, of game admitt: dls is large, and 
69 or 8.50 per cent. of our birds, and 82" greatest public value now dependent or 
12.24 per cent. of our mammals are game. but is it indispensabl A 


irrently classed as game, while no am-_ the golfer, or any other out-of-doors « 
bians or reptiles seem to be so re-  thusiast whose recreation does 1 

rded. If we take the percentage of volve the hunting and killing of wild 
» total number (239) of vame species life The chase n 1" be, 1 ay 1S, dete! ded 

mong those of all (2,368) of the five on a variety of grounds, but in fairness 


a 
groups, we find it to be just about 10 even its strongest proponents must ad 
10.09). What of the remaining 90 per mit that under present conditions it 
cent.? That 90 per cent., from the largely in the luxury elass. All this is 
tandpoint of general wild life conserva- not necessarily to decry hunting, but 
tion, is certainly entitled to considera- lead the way to a conclusion the writer 


s 


10n. deems inevitable, 1 imely, that hunt 
Upon what basis, it is fair to inquire, being a luxury, there is no validit 
does game rate the inordinate share of at- arguments for sweeping aside everything 
fention it receives? For its food value? that interferes with it 

The answer is ** Assuredly not,’’ and for That such demand exists is obvi 
several reasons. For one, every piece but even so some rea 
of game consumed costs on the average scan the evidence with their own e 
many times what an equivalent in food It is given in the case of land game b: 
value could be purchased for in the mar- the following quotation from a_ pul 
et. For another, game, except to set- lished report on a leading state 

tlers or travelers in remote districts, is department : ‘* The Conservation Dep 
no longer an indispensable part of the ment is entirely ; 
food supply. It could not be, indeed, portance of unstinting warfare 
for our population could eat all of the ‘vermin,’ if a plentiful supply. of 


wake to the vital n 


1 } an Y fy] } life ; . ; 
Only 18 groups or ‘*species’’ of bears are al d other userul wild lite 18 to con nue 
ounted. ... Every sportsman, every farme 
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and everybody else who believes in the 
conservation of useful birds and animals 
must enlist in the campaign and do his 
The same organization has the 
following to say regarding the enemies 
of game fishes: ‘‘The tremendous drain 
on game fish, their rapid depletion in 
our lakes and streams, and the urgent 


share.’”’ 


demand tl] 
these denizens of our waterways necessi- 
tates the most thorough elimination of 
all agencies which are detrimental to the 


lat we conserve and replenish 


welfare of game fish.’’ 

Let us consider what constitutes the 
groups of wild life dubbed ‘‘vermin’’ by 
those interested primarily in game. The 
condemn these out-of- 
hand and to wage war upon them at 
every opportunity. But what are ‘‘ver- 
min’’? They are not animals that have 
value of their own and in which no 
one is interested. On the contrary the 
largest single group of creatures that 
game protagonists regard as ‘‘vermin’”’ 
are the fur-bearing mammals. These 
animals are a source of revenue to trap- 
pers, and to the fur industry in all of its 
branches and they are protected by law 
almost to as great an extent as are game 
animals themselves. This protection of- 
ten is conveniently forgotten but there 
would seem no legitimate basis for preju- 
dice against this group compared to 
game, as it has a value of its own and 
has won legal protection strictly on its 
merits. 

Of the birds classed as ‘‘vermin’’ 
more than half of the species, including 
most of the fish-eating kinds condemned 
by anglers, are protected by federal law. 
This protection was not given without 
good reason: it was to guard the birds 
against extermination. Many of them 
were threatened by the plume trade, and 
some, aS mergansers, are part of the 


tendency is to 


no 


class of migratory wild fowl upon which 
it was 
season. 


necessary to restrict the open 
From the standpoint of general 
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wild life conservation, the protect S 
these species against exterminatior gars 
far more valuable and desirabl; . 
than is maintenance of a killable su 
of game species. 

The ‘‘vermin’’ species among am : 
ians and reptiles are more genera 
garded little worth but so 
them as the alligators and snappi: 
tles have commercial value. The 
value of the spawn-eating and 
**vermin’’ fishes is as a food suppl: Lj 


t/t 


as of 


the game and commercial fishes. 
rr ,. 

The numbers of game and comn 
species in the various orders of a1 ¢ 
compared to those regarded as ‘‘ ver 
are shown in the accompanying 1 
tion. 


Wild life 


group 


koned 
me 


Approximate 
total num- 
ber of species 
Per cent. 


] 
by 
I 





Fishes (fresh- 1: 
water) 600 132 22.00 378 “Ny 
Amphibians 138 3 2.17 
Reptiles 149 «247 16.106 
Birds 811 69 8.50 142 
Mammals 670 198* 29.55 
Average 15.66 
25 species (including the crocodile, alligat S pe 
and snapping turtles) are the 
group. 
376 of these species are protected by f 
law. 116 
4116 species (fur-bearers) are the same it ulso b 
each group; many of these animals are prot Spe 
by state laws. ra 


same I 5: 8 


ECONOMIC CLASSIFICATION OF WILD LIF! 
UNITED STATES 
FRESH-WATER 
Species of game or commercial value: Spoor { } 
bill, 1; sturgeons, 7; herrings, 2; shads, 2 lL; we 
whitefishes, 21; salmons, 6; trouts, 32: g 


lings, 2; smelts, 3; eel, 1; buffalo-fishes, 3; r In 





FISHES ns. 


horse, 1; carp, 1; fallfish, 1; squaw-f at 
catfishes, 10; pikes, 5; sunfishes, 22; crap] “e 

basses, 2; perches, 2; striped basses, 2; re 
perches, 2; sheepshead, 1. St 











Lampreys, 


cnecies often classed as vermin: 
3; minnows, 


dogfish, 1; suckers, 43; 
-. madtoms, 10; sticklebacks, 6; darters, 65; 


~ 3: 


AMPHIBIANS 


s es of game or commercial value: Frogs, 
Snecies often classed as vermin: Mud-pup 
®- hellbender, 1. 
REPTILES 
Sy es of game or commerc al value: Croco 
1; alligator, 1; chuck-wallas, 6; snapping 
s, 3; terrapins, 2; green turtles, 2; hawk- 


irtles, 2; loggerhead turtles, 3: soft-shell 
es, 4. 

Species often classed as vermin: Gila 

ster. 1: racers, 10; chicken-snakes, 10; water- 

es, 12; coral snakes, 2; rattlesnakes and 

s, 20; (sometimes the alligator, crocodile, 


mon- 


snapping turtle), 5. 


BIRDS5 

Species of game value: Geese, 8; ducks, 25; 
rrouse, 12; partridge, 1; quail, 6; pheasant, 1; 
turkey, 1; limpkin, 1; rails, 7; gallinules, 2; 

ot, 1; jacksnipe, 1; woodcock, 1; doves, 2. 
Loons, 4; 
grebes, 5; pelicans, 2; cormorants, 5; water tur- 
ey, 1; herons, bitterns, ete., 12; mergansers, 3; 
28; jaegers and skuas, 4; gulls, 20; 
terns, 14; skimmer, 1; auk, 1; murres, 2; guil- 
ts, 2; puffins, 3; road-runner, 1; owls, 17; 
kingfishers, 2; jays, 6; magpies, 2; crows and 


ravens, 4; dipper, 1; shrikes, 2. 


Species often classed as vermin: 


Lowrie 
lAWKS, 


MAMMALS 
Species of game or commercial value: Bears, 
18; squirrels, 7; rabbits and hares, 19; peccary, 
; elk, 3 caribou, 13; ante- 
pe, 1; bison, 1; muskox, 1; sheep, 6; goats, 2; 
116 species of fur-bearing animals which may 

also be reckoned here), 116. 
Species often 


; deer, 8; moose, 2; 





classed as vermin: Opossums, 
2; raccoons, 3; civet cat, 1; martens, 7; 
minks, ete., 23; wolverines, 7; otters, 3; skunks, 
20; badger, 1; foxes (some game), 17; wolves, 
nd coyotes, 15; bobcats, lynxes and mountain 
ns, 11; sea-lions, 2; seals, 6; spermophiles, 
); chipmunks, 16; red squirrels, 3; cotton rat, 
1; wood rats, 10; armadillo, 1. 


weasels, 


In every case the number regarded 
‘‘vermin’’ is about equal to 
or exceeds that of game and commercial 


by some as 


_*Stragglers and permanently protected spe- 
cies have been excluded. 









GAME OR WILD LIFE 


WHICH? 
species, which brings up the question at 
once as to the advisability of sacrificing 
the former for the benefit of the latter 
The general conservationist certainly will 
oppose the proposal and again he will 


have logic on his side, certainly so far 


as game and opposed groups are cot 
cerned, as they are on about the sai 
footing so far as essential value to the 
country is concerned; under these cir 
cumstances it is ! ! to favor t 
groups in proportion to their numbers 
With respect to the ‘‘eommer 
species, it must be admitted that they 
are not commercial in t sense 1 
poultry and cattle are, for the mar 
product is merely drawn from a pul 
stock with the production of which the 
marketer has had little or nothing to do 


In such a case, the fish supply for in 
stance, if the public by statute protects 
t is merely 
h 


e public wishes te 


fish-eating birds, tha another 
way of saying that t 
devote to the upkeep of these birds what 
ever quantity of fishes is required. The 
harvest, like all harvests of natural prod 


and in 


e surplus does not 


ucts, should be from a surplus, 
the case outlined tl 
community-pro 
Pare 


1 


it in reality 


bad as it 


begin until the needs of 
tected fish-eaters are 
thetically it may be noted th: 
all of this is not nearly as 


+ 


sounds, since the prey of fish-eating spé 


satisfied. 


cies is largely derived from the non-com 
mercial and non-gan 
groups, 
named in the 

lows inevitably from 


is Irom 


some of which are usually 


‘ { 
ass. l} IS 10 


‘‘vermin’’ ¢@ 


the general law of 


predation being in proportion to popula- 
tion—since the non-commercial and non- 
game fishes 
stances far surpass in numbers tl 


under nearly all 


ecircum- 


e more 


valuable kinds. 

Exceptional cases are at fish hatcheries 
and fish ponds where valuable species 
are being propagated, and due provision 
has been federal 
ment for control in such places of the 


made by the govern- 


destructive activities of birds protected 
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by national law. Similar exceptional 


cases involving game species are game 
farms and game refuges, where the pri- 
mary purpose, fostered by definite ef- 
forts and expenditures, is game pro- 
duction. 

These principles, however, cannot le- 
gitimately be extended to ‘‘ vermin’’ con- 
trol at large and it is efforts to do this 
that so justifiably arouse the protests of 
general conservationists. The country 
at large is not now and never will be 
comparable to a game farm and efforts to 
apply a single phase of game farming 
—‘vermin’’ control, when all of the 
others are lacking, is indefensible and 
contrary to sound publie policy—policy 
that should consider equally the interests 
of all classes and of all things. 

Not to exceed 10 per cent. of the wild 
life species of the country are game and 
only about 15 per cent. have either game 
or commercial value. Many of the spe- 
cies of commercial value are rated as 
‘‘vermin’’ by game breeders and to- 
gether with other species put in this 
category by hunters and fishermen make 
up about 30 per cent. of the total num- 
ber of our forms of wild life. The re- 
maining ‘‘greater half’’ presumably are 
neutral from the ‘‘vermin’’ point of 
view. But what of the 30, shall they be 
considered fair marks for warfare in be- 
half of the 15? Since they inelude all 
of the valuable fur-bearers of the coun- 
try as well as other species having some 
commercial value, many protected by 
law, besides numerous interesting spe- 
cies that for good and sufficient reason 
have been given strict legal protection, 
the answer from the legal standpoint 
alone is a decided negative. Campaigns 
against ‘‘vermin’’ cannot be carried on 
without grave risk of law violation. 

Other forms of wild life often referred 
to as ‘‘vermin’’ include birds that are 
by no means chiefly injurious in their 














feeding habits, as well as repti se 
mammals that do little harm. 
interesting species, the exterminat stre 
no one of which is desirable. same 1 
Conservation of wild life is a b, stages 
term and it applies to all species H 
of our wild life should not be forgot ~ 
nor should three-tenths be sacrifice 
the benefit of one-tenth. Attem 
conserve in the wild one group at 1 r lak 
pense of another is seldom 
Those favoring far-reaching ‘ver fishes | 
control should be able to see that 1 S1Z 


general public, so far as it is int Inte 
at all, is interested in wild life i: 
eral, not especially in game, also ¢ sport 


there is a class of the populatio: thing 
ably as numerous as their own, 
definitely interested in general cons 
tion as opposed to game conservat 
To put it concretely, when 
wish to shoot up a colony of gr 
herons which they consider detrii 
to their interests, they should ¢ 
the following facts. This hero 
large, ornamental and interesti 
the mere seeing of which makes 
letter day for a nature lover; it 
gratory species which thus shows 
to naturalists over a wide rang 
struction of the birds has the 
hoped for, it will at most mea 
few more trout to be shared am 
the anglers of the region. Thee 
of these trout is not a necessity 
anglers, it only affords a thrill 
greater one than the nature lover e) 
ences from observing the herons. 
is no argument for sacrificing t 
sure of the general conservatio1 
that of the fisherman. In additi 
fact should be very seriously 
ered that the heron does not f 
clusively or even largely on trout 





eats insects, mice, gophers and 1 
other creatures, and from the ver 
ture of things catches as a rule far! 
coarse than game fishes, and these 

















thing as implied by the slogan ‘‘Come 


se very enemy and competitor fishes 


are known to be the greatest check 


stream restocking operations. At the 


same time these fishes in their younger 
stages are an important source of food 


In addition to all 
se that has been said, anglers should 
member that the number of fishes can- 
A stream 
- lake has only a certain fish-carrying 
and if an excessive number of 


r the game species. 


be increased indefinitely. 


nacityv. 


a} 


fishes are present, they will be of smaller 


Interrelations of forms of wild life 


ire highly complex, and building up the 


port of trout fishing is not so simple a 


GAME OR WILD LIFE 









WHICH? 








herons.’’ A 


typical feature in such a case also is the 


on, boys, let’s shoot up the 


law violation involved, as great blue 
herons are protected by federal law 
This is merely an illustrative instance; 


in all others as well difficulties will be 
found, lif 


and similar entanglements of lif 
relationships, like con! 


interests 
+ he 


successfully achieved by hastily adopted 


usionsS ol 


Conservation of game alone cann 


. ’ 
methods and econ r 
ii ull .+ a 4 UULISEI 


and ill-considered 


vation of wild life in general, which is 
the only sound public policy, should be 
based on the most complete obtainabl: 


knowledge, on justice, and ¢ 
viving due weight to the interests of all 


people and to the welfare of all nature 
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HOW ANIMALS SPEND THE WINTER 


By AUSTIN H. CLARK 


U. 8. NATIONAL MUSEUM 


WINTER out-of-doors, when compared 
with summer, seems almost a dead sea- 
son. Most of the trees are leafless, and 
the grasses and low plants are dead, or 
at least seem to be. In the north the 
ponds and lakes and streams are blan- 
keted with ice more or less completely, 
and the ground is frozen for some dis- 
tance down. 

Most of our familiar friends among 
the birds are missing, but in compensa- 
tion for their loss we see, chiefly along 
the coast and about the open waters of 
the larger streams and lakes, various 
other kinds that are not with us in the 
summer. Nearly all the various sorts of 
field-mice have completely disappeared. 
The bears have vanished from the wilder 
woods. Squirrels are seen but rarely, 
and only on warm, bright and sunny 
Snakes, turtles, frogs and toads 
are merely memories. And there are no 
flies or wasps or bees or butterflies or 


days. 


other sorts of insects. 

The world seems almost dead. And 
yet we know that with the advent of the 
warm spring days it will come to life 
again. So it is clear that it is not really 
dead, but merely sleeping; that some- 
where and in some fashion most of the 
familiar life of summer is resting 
quietly, but is prepared and ready to 
awaken and to become active with the 
coming of the spring. 

Some creatures are always active. 
For instance, all the birds are just as 
lively and alert in winter as they are in 
summer. They live the same life 
throughout the year. With us the crows 


and jays and various other kinds of 
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common birds are just as f 
features of the winter landscape as 
are of the green woods and fi 
summer. But in the case of very 
birds the coming of the winter 
their food supply, or even alt 
euts it off. As an example, the 
pearance of the insects cuts off t 
supply of the insect-eating birds 
the freezing over of the ponds a: 
and streams prevents the duc! 
geese and herons and other wat 
shore-feeding birds from getti 
food they need. 

So in order to live during t! 
months most of the northern bi 
forced to leave their homes and 
southward into regions where t! 
life has not been chilled into ir 
and where the waters are still op 

Some of our birds, as the « 
robin, go only a short distance 
ward, into the southern states, w 
winter is less severe than it is 
northern homes. 
lows and the warblers, go furt 
Central and northern South An 
and the West Indies. In the W 
dies in the winter, in the heat a: 
liant sunlight of the Tropies and a 
the palms, bananas, mangoes, |in 
megs, bread-fruit, and many) 
equally unfamiliar plants, and al 
white and glaring coral reefs, 
interesting sight to see several 
familiar northern birds apparent); 
as happy and just as much at | 
they are with us. For insta 
kingfisher is a well-known and 
bird in the West Indies, and ab 


Others, like the s 




















ishy hillsides and the gardens of those 
inds our redstart is not at all uncom- 
n. Along the mountain streams the 


tted sandpiper runs about wagging 


A 


js tail just as he does along the streams 
‘n Massachusetts or in Maine. 
Birds are very interesting creatures. 
With nearly all of them sight is the most 
rtant They find their food 
avoid their enemies by means of 


sense. 


r unusually keen eyes. A few, as 
most owls and night-flying birds in gen- 
eral, have wonderfully keen ears, but for 
the most part the eyes are the chief reli- 
ince of the birds. And so it naturally 
that the the the 


onger the time in which any given bird 


L 


lows longer day 
‘an find its food and avoid its enemies. 
Night is a time of danger for most birds. 
[he darkness brings many dangers. So 
besides the question of securing food 
ere is for birds the problem presented 
by the long winter nights. Some birds, 
such as the golden plover and the Arctic 
‘rn, breed in the far north, at the time 
when the days are longest, or at least are 
and the night is short, or 
night at all. These birds 
after the breeding season journey south 
and, passing through the Tropics, spend 
the winter in the southern portion of the 
southern hemisphere, where it is then 
summer and the days are long. The 
Arctic tern has the longest migratory 
flight of any bird. In the summer it is 
found about the Arctic ice, while in the 
winter it is equally at home about the 
Antarctic ice, ten thousand miles away. 
This bird, the golden plover and some 


} 
very iong, 


there is no 


other shore birds have two summers 
every year. The shortest days they 
know are those they see when passing 


through the Tropics, where the days 
and nights are always equal. 

The birds with their power of flight 
re able to move about over great dis- 
tances and to avoid the northern winter 
by simply moving south. Among the 
mammals such extended journeys are 


on! 


nly in rare cases possible. Some of the 


a 
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bats go south in winté 


days the buffalo in the east withdrew 


winter from the northern portion of its 
range into the southern states 

But most of the mammals stay n 
or less at home in winter, though they 
may wander widely in their search for 
food. Many of them, like the bears, 
woodchucks, most of the wild mice, t 


common squirrels and some of the bats, 
when the autumn come 
place, or make one, and therein pass the 
winter in that long sleep called hiberna 
During this period of hib« 


+) 
t10n. 


the body temperature 1s lowered so tl 


they exist with the least possible exper 
diture of energy 
In the same way the snakes and t 


box turtle find an appropriate place or 


burrow in the ground and sleep away thi 
winter. The pond turtles and the frogs 
burrow in the mud in the shallow wat 

along the shores of ponds or lakes o1 


streams and spend the winter under a 
protective covering or ice 
The 


where they are or 


fishes for the most 


water. But some, like the northen 
trout, if they can do so, go into the salt 
marshes or the sea In the far nort] 


where the bogs and ponds freeze solid, 
certain of the fishes are firmly frozen in 
the ice where they remain immovable 


release them 


until the thaws of 


During the short 


spring 


They 


Summer tl y are ac- 


tive, but for most of the year they are 
asleep in their solid icy prisor 

The baeckboned animals all are larg 
or at least they are larger than the i 
sects. But insects, small and delicate as 


they are, survive the winter quite as well 
the 


sects pass the winter in 


backboned animals lt 


as any of 


every cone 


able way, and in every conceivable ¢ 

dition. Many of them, as son f our 
butterflies, wasps, bees, flies and others 
live through the winter in the adult 


stage, hidden away in some snug retreat 
A few warm days in winter « 


and t 


to bring them out 












172 





until the returning cold puts them to 
sleep again. Very many butterflies and 
moths spend the winter as chrysalids, 
which among the moths usually are en- 
closed in a silk cocoon, but which among 
the butterflies usually are uncovered. 
In most cases the caterpillars transform 
to chrysalids toward the end of summer 
or in the early autumn, and the butter- 
flies or moths emerge in spring. One of 
our smaller butterflies, a very pretty one 
called the orange-tip, flies in March and 
April, lays its eggs and dies. The 
caterpillars that issue from the eggs 
feed until toward the end of May, then 
turn to chrysalids. These chrysalids re- 
main inert, fastened to the trunks of 
trees all through the heat of summer 
and the following cold of winter, until 
in early spring the butterflies emerge. 
Two thirds of the entire life of this deli- 
eate little creature is spent asleep in the 
chrysalis. 

Some other butterflies spend the win- 
ter as full-grown caterpillars hidden 
away in a loose cocoon. In the first 
warm days of spring these caterpillars 
transform to chrysalids from which in 
a few days come the butterflies. Still 
other butterflies live through the winter 
as caterpillars partly grown, which in 
the spring complete their growth and 
then transform to adults. Most of those 
butterflies called fritillaries, in color 
golden brown with silver spots on the 
under surface of the hinder wings, lay 
their eggs in summer. The little cater- 
pillars that issue from these eggs lie 
quietly on the ground and will not eat 
until the following spring. For six or 
even seven months, through the heat of 
the late summer and the cold of winter, 
they are completely passive, waiting for 
the proper time to begin to eat. A few 
butterflies and many different moths 
spend the winter in the eggs which are 
laid in summer but do not hatch till 
spring. 

In the country districts in the winter 
it is not unusual to see a medium-sized 
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white butterfly in houses when it is 


cold outside. This is the commo: s 
bage butterfly which long ago was 
duced from Europe and now is 
common here. The caterpillars 
cabbages and when full grown 
away and form the chrysalids o. 
firm support, on fences, on the si st 
barns or houses or on firewood. | L, 
with chrysalids on them be broug 
the house the butterflies emerge, a 
are treated to the unusual sight 
terflies in winter. . 

Life, dormant or active, is every 
about us at all seasons of the year. Just su 
because we do not see it in the y 
does not mean it is not there. leave 

On land the activity of most 
things, such as the very numer: 
sects, the snails and slugs and 
worms, slows down or comes entirely t Ap! 
rest at a temperature of about 40°, or W 
the very lowest at 32°, the freezing- lace 
of water. But in certain portions ine 
sea, far down beneath the surface w if 11 
the sun’s heat and light does not p 
trate and where it is darker tha 
darkest night we know, there is pe 
ual winter with an absolutely unc! 
ing temperature of below 30°, tl 
well below the temperature at 
fresh water freezes. At the tempe 
found at these places in the o 
depths our lakes and ponds and 
would be solid blocks of ice; but 
water freezes at lower temperatures t 
fresh, so that in these frigid depths sum 
ice is formed. 

Along the western shores of the ‘ 
hotsk and Japanese seas there is a 
band of this very cold water, and \ 
it life is so very abundant as t li 
lenge comparison with any other ! 
in the world. There are various 
regions where the sea bottom is , 





cold as it is here, or even colder, 
Arctic and Antarctic Oceans and 
deep waters of the Norwegian 5: 
all these places, with temperatures r 
ing between 28.4° and 32°, animals 
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Millions and mil- 
ions of animals, and over 
ree areas of sea bottom, spend their 
entire lives in a temperature colder 
that of the cakes of ice in our re- 
They live in full activity 
| enjoyment at temperatures at which 
st of the life on land is dormant. 
Life is full of paradoxes. On land not 
e weak and feeble things are dor- 
In the colder parts 


abundant. 
living on 


speciails 


verators. 


in the winter. 

e northern hemisphere there is a 
strange insect, a wingless kind of crane- 
fly or daddy-longlegs, which reverses the 
isual habit of insects by living in sum- 
mer as a grub or larva under decaying 
eaves and becoming an active adult in 
very coldest months of the entire 
vear. These insects are most active in 
d snowy weather from January to 
April, even when the temperature is be- 
w zero, running rapidly across the sur- 
face of the snow in perfectly straight 
In April it has been noticed that 
if in the morning the sun shone brightly, 
ausing a slight thaw, few of these in- 


LINe@S. 





RADIO TALKS 173 
sects would be visible 
afternoon the weather changed and be- 
came colder with 
large 
from all 


very sensitive to warmth, and will die in 


numbers 


directions These insects are 


a few minutes if held in a warm hand 


There is another insect belonging to an 
entirely different gr up, a Wingless 
panorpid or scorpion-fly, looking some 
what like a small grasshopper, which has 


similar habits 


One of the commonest, most conspicu- 
ous and most active of the insects seen 


in winter is the so-called snow-flea, 
which is in no way re! 
But this is only seen when the tempera 
ture rises above the freezing point 

Winter is an interesting season 
the speed of life slows down life largely 
But tl 
pauses, life never st ps 
eold and bleak it is in 
fields, abundant 
ready to resume activity with the 


ing of the spring 


comes to rest. ough it sometimes 
No matter how 
the 


always 


woods and 


life is there 


com- 


APPLIED GEOGRAPHY 


By Dr. ISAIAH BOWMAN 


DIRECTOR, AMERICAN 


An American humorist once wrote 
i book called ‘‘Simple Jography.’’ 


Whether or not modern geography is 
simple, we leave to the opinion of a gen- 
eration that has had to learn to 
nounce Wooloomoolooloo, Australia, and 


pro- 


those strange names which the world 
war brought into daily use for a time. 
If we were deprived of Kut-al-Amara 
one day, we were sure to have PrzemysS! 
or 8. Giovanni di Medua in its stead. 
There have been so many practical ap- 
plications of geography that it 
Stands in the company of chemistry and 
biology in its usefulness to man. I 
therefore prefer to say ‘‘applied geog- 
raphy,’’ not just 


how 


ce 


geography,’’ when 
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talking with those practical persons who 
always ask, ‘‘Of what use is it?”’ 
the motto of 


(everywhere 


Since 


geography lS 
**Ubique’ we might take 
a look at before we inquire 
about practical matters. Had you lived 
in the Middle Ages you would probably 


the globe 


have thought, like most of your neigh 
bors, that the flat in 


what a few scholars had been saying for 


earth is spite of 
2,000 years about a round earth. It is 
that it is flat 


a little piece of it and do 


only common sense to Say 
if you see but 
not look too closely But it 

ered before the beginning of 
tian that in from 
Egypt, across the Mediterranean, 


was discov 
the Chris 
Greece to 


roing 


era 
low 
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lying stars disappeared beneath the 
northern horizon and others appeared to 
rise above the southern horizon just as 
they ought to do if the surface of the 
earth is curved. A famous Greek 
scholar even attempted to measure the 
earth and made so good a job of it (three 
hundred years before Christ) that his 
result is fairly accurate and his principle 
is in use to-day. But he had no way of 
knowing if the earth were really round 
and whether round all the way and any 
way you measure it. When Columbus 
began his voyage he thought the earth 
round; he had not proved it so. It re- 
mained for Magellan to sail around the 
globe by instalments on two different ex- 
peditions. Even then the earth might be 
shaped like a spindle for all he knew. 
Indeed, surveys late in the seventeenth 
century measured ares of meridian in 
France, and through error the conclusion 
was reached that the earth is spindle- 
shaped. There were not lacking ex- 
plainers who said that this was due to 
the piling up of ice and snow in the 
polar regions. 

The French Academy at last sent out 
two expeditions in 1735 to settle the 
question—one to a frozen lake in Lap- 
land in a high latitude and ‘another to 
a valley in Ecuador near the equator. 
It was these expeditions that first estab- 
lished the now familiar fact that the 
earth is flatter as we approach the poles. 
Sailing charts and maps to-day reflect 
the utmost refinements of measurement 
of the earth’s shape and size. This 
knowledge and what we have learned of 
the motions of the earth have been ap- 
plied to the arts and inventions of man 
in great number—the length of the 
meter which was designed to be one ten- 
millionth of the distance from equator 
to pole, weather forecasting which takes 
account of the deflection of winds in a 
eyclone, and even the drawing of many 
of our state, county and farm bound- 
aries. Our most recent maps of the 
polar regions, where discovery has not 
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yet caught up with national am! 
show the boundaries of ‘‘depende: 
into 


following 


of Antarctica 


defense would ever hit a distant m 


account were 


of the ¢ 


rotation and a slight allowance ma 


it in ecaleulating the direction of fi: 


Many are the practical applicati 
geography in forecasting storms, 
dicting the height of tides years 
vance as calculated by a marve 
complicated tide machine, throug 


and charts 


use by 


thousands of travelers, by the stu 


river and mountain 


troubled 


boundaries 
between nations 
through the study of the rising or s 


ing of our uneasy earth, on whose 
lines some of our great cities are 
3enjamin Franklin’s discovery 


Gulf Stream and its effect on the r 
of sailing ships from England to A: 
ica is one of the great stories of ap 
The history of geograp 
of revelat 


science. 


selence is 


about an 


beautiful earth that is always as ni 
its newest discovery. 

But these are of necessity pract 
days for all of us, and so I wish tosp 
particularly about a chapter in app 
geography of importance to every n 
woman and child in the United Stat 


wonderful! 


the use of so-called marginal land. 


new administration at Washington 


one overshadowing responsibility, t 


prove the lot of the farmer. One of 


greatest difficulties is over-produ 


Many farmers are obliged to sell t 


grain crops at prices far below cost. 


cause is in part a geographical quest 


to find a cure we are required to 
account of the geography of the 


particularly. 


There is no more ins} 
ing process in our history than the west- 


unex] 
wastes, as in the Ross Dependence) 
the Falkland Islands Dependencies 
no doubt also in the newly anno 
** Australian Sector’”’ 
long-range gun in the navy or the 























ird spread of people over our central 
Great Plains and to the Pacific. In the 
eties the settlement 
slowed down, but it was not stopped. 
Even to-day in parts of the High Plains 
western Kansas and Nebraska and 
eastern Colorado and Montana, virgin 
grassland is being plowed for wheat. I 
saw the advance of the plow in Colorado 
the summer of 
1932 and much more of it in 1930. Even 
» low price of wheat has not yet pre- 
vented new plowing. Droughts only 
temporarily halt it. The reason is that 
Western wheat farmers have learned a 
trick—how to put big machines on cheap 
nd and by ‘‘dry-farming’’ 
that can be sold at a profit. 


sweep of was 


and Kansas as late as 


raise crops 

This was 
true even in the discouraging markets of 
1930 and 1931, when the price dropped 
to 60 cents a bushel. At 30 cents and 
less all calculations went and 
commercial wheat-farming into a 
state of paralysis. 

The wheat lands on the drier border 
of the plains country are the 
marginal lands of and in 
‘continuing wise use’’ geography 
becomes an adjunct of statemanship. 
No government can frame a long-range 
policy of real value unless account be 
taken of the peeuliar geographical quali- 
ties of the marginal lands. I have called 
them pioneer lands, because a pioneer is 
an experimenter and in the marginal 
lands experimentation is the first law of 
survival. It experimentation 
that dry-farming was learned and the 
edge of the wheat belt pushed forward 
over the High Plains of Texas and ear- 
ried west of central Kansas and Ne- 
braska several hundred miles. It opened 
central Washington and northern Ore- 
gon and seattered wheat fields through 
a haif dozen Western states where only 
cattle ranges were known before. The 
use of more drought-resistant breeds of 
wheat helped the process vastly. 

To some degree all of us everywhere 
are experimenters. New conditions face 


wrong 


fell 


among 
agriculture 


their 


was by 
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us daily. Galsworthy has reminded us 
**that the status quo 18 OF ali things the 
most lable to depart; the millenniu f 


all things the le: 
But 


ist likely to arrive 


expermentation in the margi! 


lands is carried much farther than els 
where. We, of the better-favored 1 
gions, have to adjust our minds to th: 
fact, otherwise we miss the significan 
of the agricultural disease that is now 
epidemic in the United States, particu 


larly in the West At the root 
that experimentation 1s climate. 
Western 


crowing lands and adds to t 


takes a hand in the 


} =. 


burden, withering his crop by drought 


and sun or beating it down by hail. Thi 
recent Red Cross report on the drought 
of 1930 and 1931 describes it as 


was added 
Nebraska 


the most destructive grasshopper plague 


‘“*major disaster,’’ to which 
in parts of South Dakota and 
in the history of those two states 
in the East may) 
many 


Our rainfall vary by 


several inches or by inches from 


year to year, and we complain perhaps 
that the season has been too dry « 


wet, when we are really very little i 
convenienced by the change How dif 
ferently we should feel if our rainfall 
were 22 
In such 


ture enough to permit a heavy crop one 


inches one year and but 7 the 
next! locality there is m 
year and so little the next year as to re 


sult in complete failure. There would 


be no crop at all if wet and dry years 
came in a wholly irregular fashion, be 
cause no one would risk seed and labor 
It happens, however, that both wet and 
dry years commonly come in group: 


This means that grain and hay can be 


stored for use in bad years or reserves of 
eash built up to buy feed for live 

or to hire additional pasture. Even t 
would not be sufficient to enal 1 


marginal farmer to survive if it 
for the fact that as a 
bought his land cheap or homesteaded it 
at little cost, except for 


required by law. It 


not rule he has 


the ‘‘improve 


is also in 


ments’’ 
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his favor that the taxes are relatively 
low because most marginal-land counties 
are new and thinly settled, with no large 
cities; and schools and other expensive 
machinery of civilization have not yet 
been developed to a state of burdensome 
luxury. Assessed at first as grazing 
land, some of the marginal wheat land is 
only beginning to rise in value, and the 
tax gatherer has not yet fully caught up 
with the pioneer. 

The droughts and low wheat yield on 
dry land do not drive out the farmer, 
for he knows that wet years will come 
again and in the meantime he enjoys a 
relatively low tax rate. But the whole 
system was worked out, largely during 
the period just before and just after the 
world war, when wheat was still com- 
manding a good price. When both wheat 
and cattle dropped in price, not to half 
but to a third or a quarter of the prices 
that prevailed in the dry-farming boom, 
the marginal farmer had to face both 
the exceptional risks of climate and a 
demoralized market. If he owed money 
for improvements or for additional land 
or for live stock and seed, he was caught 
between two fires. In one such county 
four fifths of all the families (4,500 in 
number) in an area as large as the state 
of Connecticut have appealed for Red 
Cross aid. 

Science does not stand still in the face 
of such a desperate situation. It is not 
sufficient to feed people in distress; it is 
the business of government to find a cure 
based on sound scientific work. The 
Conservation Board of the U. S. Geo- 
logical Survey has been at work for a 
number of years on the classification of 
the land in a broad strip east of the 
Rockies and running all the way from 
the Canadian boundary south to the 
panhandle of western Oklahoma. The 
results are shown upon a most valuable 
series of maps. Similar maps are now 
in preparation for the Great Basin cov- 
ering a territory of equal extent. These 
maps may be called ‘‘risk maps.’’ They 
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show what degree of risk is involv: 
the use of the land as one goes fror 
belt of good soils and more reliable : 
fall to the belt of poor soils and 
unreliable rainfall. Were these 
followed they would vastly decreas 


risks and the suffering now so preva 


in the region. But the dry-land f{ 
is an inveterate gambler. Agair 
again farmers have paid their debts 
saved up cash in years of rainfa! 
plenty in areas marked on the 
classification maps as very risky. It 
not been feasible and possibly not 


desirable hitherto to say to a fan 


‘*You shall not farm on a given ter 
because we believe you will fail.’’ 
The use of the marginal lands 
be) 


greatly increased the wheat output 
the country and helped lower the p: 
They now represent area 
What is the policy 


of wheat. 
extreme distress. 
be followed in using them more int 
gently? Here science can not com 
the story. To say what shall be 

with the marginal lands of either Ka 
or New York State is a social and p 
ical question in part. It involves 


standard of living of the margi 


farmer and the policy to be follow: 
forcibly limiting production or cl 
ing the use of the land by law. S 
leaves that to policy-makers, assig: 
only to itself as science the duty of 
lyzing the situation, mapping the 
and the degrees of risk, and expla 
how communities are related to the | 
and to each other. 


This might be called the geography 


internal affairs. It is a quite different 
type from that which deals with far 


and perhaps uninhabited lands 1 
discovered or of never-failing rom 
interest. 
dreams which he wishes to see some 
—Patagonia, perhaps, or the 5 


African veld or the mountains and 
erts that have called men throug! 
ages? This was the urge that 
Mareo Polo across Asia to far China : 


Who has not his land 
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l'angier, six 


| Ibn Batuta, an Arab of 

lred years ago, to travel 75,000 miles 
the East, and that impelled | 
the Danish » travel 


’ >. 
y ue 


is- 


e 


exp.orer, 1 


t and by dog-sled about 25,000 
es in three years on a recent journey 
, Greenland to Siberia across north- 
North America. But there is also a 


W hich 


our 


to 


vzes the soils and 


tl al aspect reography 


climates of 
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DANGER SIGNALS IN CANCER OF THE 
STOMACH 


By Dr. WALTER C. ALVAREZ 


MAYO CLINIC, 


To-pay cancer stands second as a cause 
death. Not only we physicians but 
ilso you laymen are becoming more and 
re concerned over the increase in t! 
incidence of the disease. We all 
agree that the first step in fighting this 
or any other menace is t 
nize it early. 
Where I work 
some poor man or 


ie 


must 
O learn to recog- 
hardly a day passes 
in 
‘ the 
Our hearts are wrung by the 


woman comes 
with a hopelessly advanced cancer of 
stomach. 
misery of these people, and we keep ask- 
‘*Why do they wait s 

ng to learn what is the matter; or, hav- 
ing learned of their danger, why are 
they so slow to deal competently and 
intelligently with the problem? When 

‘ir very lives are at stake, why will 
time with half measures? 
Why don’t they more promptly seek out 


+ 


ing ourselves: 


they waste 
e physicians with special skill and 
training who are to be found in every 
large city of the land?’’ 

Before attempting to answer these 
I must first admit that in 
ny cases the poor victim is doomed 
some time before he knows that he is ill. 
Cancer cells grow so silently that often 
the disease is far advanced before any 
recognizable symptoms are produced. 
In such eases there is little that science 
can do to help. 


questions 
mi 


ROCHES 


TER, MINNESOTA 

In many other cases, howeve1 
Symptoms appear ear! enoug! Dut t! 
patient does not realize their sig 
cance; he is not worried abou 
indigestion, and for a year or more | 
drives unconcernedly past the mos 
ominous danger signals Obviously 
what the intelligent layman needs mos 
is information in regard to what Si 
signals are. He need » know wil t 
ret worried and when to have 


examination made of the stomac 
But 


nous symptoms some or you aiready al 


before I can 


doubtless saying: ‘‘But what is the u 
of bothering ? If a cancer ever 

in me I will die of it no matter what i 
done.’’ Unfortunately this feeling 
hopelessness is wide sprea ind 
stitutes one of the greatest | indicaps ! 
the treatment of cancer to-day I 
eounts for so many of the failures 
patients to seek help when they are ir 
the curable stage of the diseas 

often they go late, only when they 


driven by pain or by the insiste: 
relatives. 


God grant that in the next few years 
with the help of the committees made uy 
of devoted and intelligent lay pec ple, we 
physicians can overcome this paralys 


due to fear and hopelessness, much as, 


also with your help, we have overcome 
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similar feelings in regard to tuberculo- 
To-day the word tuberculosis does 


sis. 
not strike the same terror into the hearts 
of men that it did when I was a boy. 
We now have learned to recognize the 
disease promptly, and we know that, 
taken in the early stages, it is usually 
eurable. Also, when I was a boy, tuber- 
culosis was a disease to be ashamed of, 
to keep covered up and secret. To-day 
many people are ashamed to admit that 
a relative has cancer, but they are no 
longer ashamed of tuberculosis. 

Soon you are all going to learn what 
we physicians know now, and this is that 
cancer in many parts of the body is eur- 
able. All that when 
you fall ill you come in early enough so 
that the growth can be removed surgi- 
cally, or destroyed by x-rays or radium, 
before it has grown into all-important 
organs, or before it has seattered all over 
the body. One dandelion in your lawn 
is easy to remove, but if you wait a few 
years until it has seeded itself all over 
the place it is hard to get out. 

Actually, at the present time the aver- 
age patient with cancer of the stomach, 
seen by a consultant or an abdominal 
surgeon, has had troublesome symptoms 
for a year or more: a most precious and 
unrecallable interval in which the 
growth has been given every chance to 
enlarge and spread. 

We all know now that the time to cure 
tuberculosis is before the patient has a 
cough or has lost any weight. We want 
to put him at rest as soon as he feels 
weak and tired and below par. Simi- 
larly, people must learn that the time to 
treat cancer of the stomach is when the 
patient still looks healthy and perfectly 
well. Naturally, when cancer is begin- 
ning as a little uleer or nodule it is too 
small to have any influence on the health 
of the patient. But it grows and grows 
until finally it interferes with the prog- 
ress of the waves over the stomach and 
thus causes discomfort; or it grows into 
nerves and causes pain, or it blocks the 


is needed is that 
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outlet of the stomach and causes y tg 
ing, or it bleeds enough to cause a: 

and weakness. If only 
would seek out a specially qualified phy S 
sician the minute such symptoms appear Ait 
he could more often be operated on \ S 
some probability of success. 

Actually, the type of patient wit 
cer of the stomach whom consultants : 
to-day is often a thin, pale, weak, 
thetic old man. 
lump in the pit of his stomach, and 
learns that for weeks he has been | : 
on little but milk and soup. A year seid 
he may have been perfectly well, or Lt 
may have had a slight accident, or =“ 
had what was called intestinal flu, or i 
worried over the loss of some money 
the death of a relative. These t] 
lowered his resistance a little and mad adie 
him more sensitive, and then he noticed suara 
that, for the first time in his life 
stomach didn’t feel right after meals: 
hurt him, and gradually he bee 
afraid to eat. He went to the drug s! 
and bought some tablets which some fa 
told him were good for indigestion. For 
a while he was better, but then he got s = 
bad he decided to consult the good , 
family doctor, who had often beer 
friend in need. Unfortunately cancer 
the stomach was out of this doctor's tne st 
line; years ago, when in college, h p 
been taught to recognize the disease 
in its final stages, and it didn’t occur t 
him to search for such serious trou! 

a well-nourished, ruddy-looking n 
Besides, he hated to put his friend t 
lot of expense, so he did little more t 
prescribe some medicine. Later, 
this didn’t work, he tried another m 
cine and a diet. 

Then the patient went to another p! 
sician, who had him x-rayed and 
what he thought was a harmless ulcer 
the stomach. For the next few mor 
this was treated and every one was 
couraged. But one day the pat 
vomited some blood, or perhaps he dis 
covered a lump in the abdomen, or else 


the su 


Commonly he has 





















dually dawned on the family that 
is wasting away, and at last he was 
to see a physician who specialized 
liseases of the stomach. 
After a careful examination this phy- 
sician refused to hold out much hope, 
advised an exploratory operation 
suse of the bare possibility that the 
wth might still be removable. But 
was not, so the abdomen was quickly 
sed, and the poor man went sadly 
me. He was not given x-ray treat- 
unfortunately, 
seldom of much use in cases of cancer 


ment because, this is 
the stomach. 
As the patient’s sufferings increased, 
family decided that something had 
be done, and since no honest physician 
iid promise anything, they turned to 
a quack, the one man who absolutely 
His price of one 
thousand dollars, prepaid in cash, was 
stiff, but who wants to haggle 
vhen the life of a loved one is at stake. 
So another mortgage was placed on the 
the quack’s medicine was tried 
for a few weeks, and then the inevitable 
end came. 
In a few cases the patient who has had 
re or less indigestion all his life, or 
r several years, will develop cancer of 
the stomach, and he will then have what 
physicians call a long history. Occa- 
sionally this history suggests that the 
patient first suffered for a few years with 
an ulcer of the stomach, and then cancer 
came; and sometimes, on looking back, 
the patient will remember that at a cer- 
tain time the symptoms changed in char- 
acter or became decidedly more severe. 
But by far the commonest and most 
typical history of cancer of the stomach 
is the short one. The patient says, 
‘Doctor, I never knew I had a stomach 
until this trouble began,’’ or ‘‘ All my 
life I could digest tacks, and now I can 
not stand milk.’’ 
Obviously, then, we must always be 
anxious whenever a person who has been 
perfectly well for years suddenly begins 


euaranteed a cure. 


satty 
pretty 
I . 


farm: 
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to have indigestion, or begins to fail in 
health, 


when 


and we must be 
there appears to be s 
for the 


signals are flying, and we must not be 


anxious even 


me slight 


cause symptoms. The danger 


so ready to assume that the trouble 1s all 


due to nerves or worry. Young people 


get t 


indigestion, bu 


rarely do It 


commonly nervous 


older men and women 


should be obvious to anv one that the 


stomach that has been strong enouch to 
tolerate without 


complaint the dietary 


the worries and anxieties of 
thirty years of adult life is not likely to 


be bowled 


some serious disease, such as cancer, gall] 


abuse and 


over by anything short olf 


stones or failure of heart or kidneys 
To sum up, then, we must worry most 
about the indigestion that e 


mes ou of 


’ 
t 
life 


a clear sky in persons past middle 
Cancer of the stomach is very rare be- 


} 


fore the age of thirty years, and it is 


commonest after the age of forty. 

The question next arises: When such 
indigestion or failure in health comes, 
what is to be the 
patient must have an immediate exami- 


done? Obviously 
1ation, and this must be made carefully 
by a skilled 

keep putting off 


physician. Many people 


this visit to the doctor 
cancer and 
do not know that perhaps an ulcer or a 
gallstone or a tired heart may be causing 
the symptoms. As a 
suffering for months in an agony of fear, 


because they think only of 


result, they vo on 


! 


only to discover in the end, either that 


there was nothing to be so frightened 
about or that 
away their one chance of 

But 


has 
always had some indigestion? 


else they have thrown 
recovery. 
what is a man to do if he 

g How is 
he to protect himself from that insidious 
type of cancer which grows silently until 
long after it has scattered all over the 
body? There is only one way in which 
older people 
themselves to 


might perhaps 
extent 


silent enemy and that is by having, at 


protect 
some from this 
least once a year, an X-ray examination 
made of the whole digestive tract. The 
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ordinary yearly check-over of heart and 
lungs and kidneys is not complete 
enough to rule out the presence of can- 
cer. Unfortunately, few people are now 
willing to go to so much bother, even 
when they can afford the expense, and 
frankly, I fear it will be a century at 
least before even educated and well-to-do 
people will face this problem squarely. 

Finally, a word to those of you who 
have been told you have an ulcer. If 
your physician can assure you that this 
uleer is in the duodenum, just beyond 
the stomach, you need not worry about 


it’s being cancerous, because cancer of 


the duodenum is a very rare disease. If, 
however, the x-ray examination showed 
the ulcer to be in the stomach, if it was 
a large one, if you are past middle age, 
and especially if your symptoms have 
appeared only recently, the safest thing 
your physician can do is to assume that 
you have a cancerous ulcer, until this 
ean be disproved. 

Unfortunately, there are only three 
ways of telling a cancerous from a harm- 
less ulcer; the first, and now most com- 
monly used method is to let the patient 
drift on with medical treatment until he 
either gets well or the second 
method is to excise the ulcer at operation 
and examine it under the microscope, 
and the third method is to treat the 
patient medically and watch with the 
x-ray every two weeks to see if there are 
signs of healing. If within a month the 
ulcer has not shrunk in size, or if it has 
enlarged, the probability is that it is 
eancerous, and the only safe thing the 
patient can do is to go to some center 
where he ean find a surgeon skilful 


dies; 
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enough to remove the lesion tog 
with part of the stomach. 

Not all the patients so treated 
well, but enough of them do so that 
gamble is worth taking. Besides, 
man has a cancer he must either ¢ 
this gamble or else resign himself 
inevitable. Unfortunately, many 
sons at first refuse the operation 
want first to try a faith cure or s 
form of quackery, or they say t] 
resigned and hopeless, and they 
want to be bothered. I would willi 
grant these people the right to mak 
decision if only they would abide | 
the trouble is that, later, when pair 
discouragement come, many retur 
manding that something curative 
done, and then it is too late. 

To sum up again, I will say that ) 
ever a man or woman, past middle ; 
begins to suffer with indigestion 
symptoms that suggest that somet 
has gone decidedly wrong with that | 
viously satisfactory and uncomplai: 
piece of machinery, the body, he or 
had better seek expert advice in 
ately, and then follow it. 

Finally, may I express the hop 
in what I have had to say I hay 
added to the painful burden of \ 
that many poor people carry all the tir 
Why should some of us worry ours 
sick over cancer or heart diseas 
Bright’s disease, or any other dis 
When our time comes we must go § 
way, and for all we know it may 
automobile that runs over us. | 
in being watchful, but I think we s 
refuse to worry or to cross our br! 
until we come to them. 


exacted 


mmedi 


THE VALUE OF INSECTS TO THE CALIFORNIA 
INDIANS 


By Professor E. O. ESSIG 


TA 


probably kK} 
about certain Tacts cones 


ral instinets and 


the white 
aborigines 
d with their 
iked them in 
\] parently there 
ry on the part of 


expressed 

economists who Glass Insects mmorta 
greatest rivals on this eartl taught ti 

Indians accepted nature as it was cicadas 


ut carrying out any = ambitious Lice 
emes to replace the forests and the legends 
ries with cultivated fields and great coyote, aft 
Theirs was the lot to live with primeval fi 
ed 


enjoy the bountifulness and beauty = marri 

the natural paradise from which they many tribes 
exacted only the barest necessities of There is a Yokut n 
That they had an inti origin of the Pleiades 


mmediate life. 
flea and five wit 


mate knowledge concerning the intricate of a 


life habits of insects may be inferred married and subseau 


from the meager bits of information the sky 
gathered by anthropologists in entirely 


Stars now 


different fields of science Unfortunately 


he interest in Indian entomology came 


too late to communicate directly wit] 
‘se aboriginal seers of nature and 
what they may have gleaned by sharp 
eyed and patient diligence throughout 
‘ages has forever perished with them 
The few entomological scraps which 
have fallen from the tables of anthro 
logy are meager indeed, but they may 
erve to stimulate our imaginations of 
hat might have been. 
Insects played a conspicuous part in 
legends of the California Indians.’ 
E. O. Essig, ‘‘ A History f Entomolog 
Maemillan, 1931. Contains a chaptei 


ns and insects 
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THE SAND CRICKET, STENOPELMATUS 
LONGISPINA BRUNNER, 
HAS A SINGULARLY HUMAN-LIKE HEAD AND WAS 
rHEREFORE GIVEN ALMOST HUMAN CONSIDERATION 
BY THE WESTERN INDIANS. (From ‘‘A HISTORY 
OF ENTOMOLOGY,’” MACMILLAN, 1931 
on the head. The Mohave Indians plas- 
tered their scalps with mud to kill the 
Among all the natives, the 
sweat houses and frequent plunges into 


vermin 


the streams and lakes were also resorted 
to as a means of shifting the parasites 
But at best only the active forms were 
removed and the eggs remained to fur 
nish a new supply of tormentors in a 
By firing their huts 
f the pests were 


very short time 


countless numbers 
killed. but the Indians overlooked those 
which were carried on their own bodies 
into the new abodes 

In ritualistic ceremonies and for mu 
sical instruments, many tribes in middle 
and northern California used the co 
coons of the giant wild silkworm moths 
for rattles. These cocoons were split 
open, the chrysalids removed, a few peb 
bles inserted, and then bound singly or 
in numbers to the end of a stick often 
further ornamented with feathers. 

Kew arts were to be found among our 
west coast aborigines. There was little 
or no pottery, but basket weaving at- 
tained a high state of perfection. The 
baskets in which they cooked were made 
water-tight by coating them with wax 
obtained from several species of coccids,' 

5 Samia euryvalus (Bdv. and Telea poly 
phemus (Cramer 

6 Tachardiella larrae Comst., Ceroplastes ir 
regularis Comst., C. quercus Comst., and other 


spec ies 


or scale insects closely related 
famous lac insect of India, from 
commercial shellac is produced 
wax was also used for fastening thi 
backing of bows and even for 
cum. 

Fashionable Mohave Indian 
painted their faces in butterfly p 
in red and yellow with artistic ab 

Insects appear to have been most 
ful to the California Indians as a s 
of food. When we remember t 
red men ate very little real meat 
that many tribes were poor hunters 


not to be wondered that they at 
thing that came their way Pro 


ee Sot 
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COCOONS OF THE WILD SILK MO 

USED AS CEREMONIAL RATTLES AND MUSICA 

STRUMENTS BY THE CALIFORNIA INDIANS. 
rER A. L. KRoeBER, 1925). 
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that the 
ss the most omnivorous group ol 
s on the eontinent 
d streams fish, s and shellfis] 
sonspicuous articles of diet. But 
valleys acorns formed, by far, th 


sans 
Then came seeds 


mportant item 
s roots, berries and other vegetabl 
ts. Small animals, chiefly rodents 
supplied most of the pro 
ns and fats A 


variety of insects were eaten, eithe 


vreat number and 
dried, roasted or otherwise pre 
The young fat larvae of bees, wasps 
ts and wood boring beetles were a de 
ous relish not often overlooked by the 
ever hungry White 
erubs from the sod, termites from decay 


4. L. Kroeber, ‘‘ A Handbook of California 
ns,’’ Bur. Am. 


girls 


boys and 


Ethnology, Bul. 78, 1925 














THE IRREGULAR 


WAX 
PLASTES IRREGULARIS COMST. 
BODIES OF THE FEMALES ARE 
THICK COATING OF WAX 


SCALE, CERO 
SURROUNDED 
WHICH MAY BI 

MOVED BY BOILING WATER. THUS SOFTENED THI 
WAX WAS USED FOR WATERPROOFING BASKETS 
AND FOR MANY OTHER PURPOSES BY THE INDIANS. 
From ‘‘A History or ENtTomo.ocy,’’ Ma 


MILLAN, 1931 





r, of the University of California, 


‘California Indians are 
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[FORNIA 


PRIONUS, PRIONUS CALIFORNICA MOTS 
Woop 
Wes IA \ H OF 
OMOL(x M 
ing wood, crane fi ! r 
jackets from the wet nd ma ots 
from Many sources were sin iriv s ught 
as ready to-eat commod s of the diet 
Aside from that obt ed in 1 native 
fruits and berries, sweets we} iilable 
in the form of the so-called Indian honey 
or honeydew thre rement of plant lice 
coecids and a few other homopterous in 
sects. Small quantities of honey wer 
to be found on ! sts bumb 
bees and some other eS 
honey be Was unk} ! (al ri? 
until it was introdu ! 
settlers only ohty 
(irasshoppers Ve rs 
wherever availabl the 
terior valleys ‘and Ils 
the Sierras they o rl 
mense swarms. Ther vas t 
tire Indian popu Irnes it 
gather a large par Winter’s l 
supply. Several met! ere emploved 
to capture tl! nsects, but usually a firs 
was first built on round or i 
pit, and when reduced s the dr 
began from afar. In ar r contra g 
circle the Indians beat e ground and 
: Many spec s wer ea ief f 
were, Melanoplus Seud 7 
tar R VU D Vv 
entic s), a 
Seudd Ca . S 
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CALIFORNIA INDIANS 


DRIVING GRASSHOPPERS INTO A FIERY PIT TO KILL 


(AFTER J. M. 


HUTCHINGS, 1888). 


AND ROAST THEM FOR FOOD. 


vegetation with bushes and finally forced 


the bewildered gvrasshoppers into the 


masses of coals, where they were quickly 
roasted and subsequently stored away in 
bulk or impaled or strung on sticks to be 
eaten as we might dispose of roasted 
peanuts, or to be ground into a meal and 
mixed with pinole, or acorn meal, and 
boiled in baskets with hot stones. Liter- 


ally tons of hoppers were thus con 


sumed, but the annual supply never 
seemed to diminish for locusts were 
among the most serious pests which dey 
astated the fields, orchards and gardens 
of the early white settlers throughout 
the state. 

Yet another interesting insect food, 
still collected by the Indians in the Mono 


] 


zike region, 1s the pupa 


MONTHLY 


which breeds in unbe 


certain por 


tions ot 


of Mono Lake and 


eastern California 


In late summer the pupa: 
washed upon the 


vreat windrows The 


| 


shores oO 


sists of a small fat bod, 





LARVAE AND 


ERAL TRIBES OF WESTERN 


YELLOW PINI 
MOUNTAINS. 


ocy,’’ 


BELT OF THE IERR 
(From ‘‘A HISTORY OF 
MACMILI 


Ht 


SIF 


AN, 


\ 


1931 


PUPAE OF THE 
MOTH, COLORADIA PANDOKL 


WERE BOTH ROASTED ANI 


| 


! 


4 
‘ 





THE VALUE OF INSECTS 


of wheat, which is readily sep- pines 
from the protective outer skin by tains. Tl 
y the pupae between he hands 2 

the squaws too part 

the kernels from the ¢] 
thus collected was called 


nd. in addition To becoming ral 


| odorous, would keep for months 


iid be eaten without further prep 


like raisins or popcorn 


+ a 


juantities have been collected even drop of 
present time. fire under 

‘ther astonishing food product still a smoke smudge 
d by the western Indians is the lars which 

» caterpillar of the pandora moth, were gathers 
feeds on the needles of the vellow children and 


hia pandora Blake in a bed ot hot 














INDIAN WOMAN PARCHING CATERPILLARS BEFORE A FII 
IN THIS MANNER THE HAIRS WERE REMOVED AND THE INSECTS PREPARED FOR EATING. 


Arrer A. L. KRoeser, 1925 
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A WINDROW OF THE PUPAE OF THE KOO-TSABE FLY, EPHYDRA HIANS 


Mono 


REGION. 


LAKE AND 


( AFTER 


WASHED UPON THE SHORE OF 


stored for future consumption 


After boiling in water, without any sea- 


away 


soning whatever, the resulting pabulum 


was called pe-ag-gie and was fished out 
by the none-too-clean fingers as serving 
implements. Hungry whites, who tasted 
the food, claimed that boarding with the 
early Californians on the ‘* American 
plan was not so good - 
Other both 
smooth, were parched before an open fire 


by the Pomo Indians of the San Fran 


caterpillars, hairy and 


cisco Bay region and served hot or cold, 


or, if preferred, with less trouble, like 
oysters on the half-shell. 

It might be thought of 
readers that such insect food is unwhole- 


While it might be admitted that 


by some my 


some. 





ALDRICH, 


INDIANS 


UTILIZED FOR 
1912 


FOOD BY THE 


of us would 
hoppers, maggots and caterpi 
fact that they 


harmless wholesome 


most not care to 


remains are 
and 
pared in more modern ways, mig 


ana 
qualifice 
be palatable. Let me suggest that hi 
lost terp 
customary foods, you need never s tos 


unt 
are ever and unable to secu = 
a , the 
hunger if insects are available 
fire would be 
meal under such circumstances that ec 

Regardless of 


about the bill of fare of our | 


trustec 


unnecessary To pl Ther 


what we ma tional 


predecessors, it must be remembe1 


all aborigines ate insects and eve 
the abundance of grasshoppers 
old world countries may be as 


by noting the prices in the loca 
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EDWARD LEE THORNDIKE: PRESIDENT OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


be 


representat ive oO 


new president will claimed 


the honored f two 
of the American 
Advancement of 
that 


Association 


that 


ms 
Science, 
of 

investigation 


the 


psychology and education 
rndike’s main fields of 
the psychology of learning and the 
of 
wational achievements. 


William James in 1896 recognized the 


asurement mental abilities and of 


mise of the young graduate student 


wished to embark on quite a new 
ne of work, the experimental study of 
About a 
who have recently 
‘attell and 


what 


mal learning vear later, 


been presidents 
the association, ¢ Boas, in 
nov 


treat 


him into was then a 


tiated 
the statistical 
One 


; in psychology, 
ent of test 
ind Dean James EK. Russel 
the 
a scientific 
called 


College, Columbia University, 


results vear more, 
| detected in 
he the 


educational 


Thorndike man who eould 


meer In 


ology. 


DsS\ 
a 


and him to Teachers 


where his 
tivities have since been centered 
From the start he proved himself fully 
qualified, by his fearless thinking, by 

s untiring industry in research, by his 
enterprise and sound judgment alike, 


for the position of leadership thus in- 
trusted to him 
There was little in existence in 1900 


hat eould muster educa 
the scientific 
Thorndike 


reliance of 


now pass as 


; 


onal psychology or 


as 
education. seized 
that 
older sciences, as furnishing the key 
The 
bjyection was raised, and has often been 
that 
ities are too fluid and variable to be 
To this that 
everything that 

intity,’’ and that the problem is sim 


study of 


nh measurement, gvreat 


scientific progress in education 


ed since, human actions and 


sured. his retort is 


exists exists in 


some 


one of devising suitable measuring 


about that a 


instruments Var 


batted by statistic 


han 


his large vol 


something that 


mathematical sta 


for reality and 
Among the 


t 
I 


eone 
measur 


veloped Wi rare sk 


scales for measuring 


ing, Enelish 


COTLDOS 


and drawing and 


Various age 


iow 


ments not 
ocat 


ana \ lollal v& 


on individual al tference 


heredity and 


ol 
intelligence WW 
rising up 

‘Adult 


that the 


his 
decline 
the twenties to » fi 
iT, 
Apart 


butions to mental 


shia} thoug! 


Irom 1 


surement, the gre: 
discover Ss Can 
broad head of lea 


tral problem in_ bot 
education 
ing experiments on 
that of 
lect But 


on 


tracing the e 
he 
bore the 
learning: and 
vestigation, whic! 
a graduate student 
by many others 
our current ev 
process 
The ne 


pri Ipa 
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His object 
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SOoOrh Say 


vreneral 


learning 


‘Ties IS Tr 
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nvgenLous experiments on i 
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and puzzling si 
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replaced time alter time in 
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early experiments indicated that 
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THE BOSTON MEETING OF THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
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[HE MALLIN ropT CHEMICAL LABORATORY OF HARVARD UN 


merely lists the topics that were con stitute of Technology, and Dr. Ha 


sidered. These topics are the captions Shapley, director of the Harvard ‘ 


of research papers that cover the whole lege Observatory. At the close 
range of scientific endeavors Obvi- program the audience and speakers 
ously, this brief account can do no more journed to the over, where a a 
than mention a few of the many sig reception was held. 
nificant and more general features A member of the President's 

At the opening session on the evening honored the association by addres 
of December 27 Dr. John J. Abel, the’ it. Secretary of Agriculture Hen 
retiring president, gave an address on Wallace spoke before the entire 
‘*Poisons and Disease’’ before a large ation on ‘‘The Social Advantag 
audience in the Grand Ballroom of the Disadvantages of the Enginee! 
Hotel Statler. President Henry Norris’ entific Approach to Civilization 
Russell, research professor of astronomy was a fundamental address, 
at Princeton University, presided and suggestion of which ean be give 
members of the association were wel- quotations from remarks made ne 
comed to Boston by Dr. Karl T. Comp- opening and closing of Mr. Wa 
ton, president of the Massachusetts In-  diseussion. In referring to Speng 
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philosophy of youth, middle age, then 

decay of nations, Mr. Wallace said 
“According to'this analysis, a civiliza- analysis we 
tion takes its origin in a profound, but fall, the eventide 
as yet unexpressed new attitude on the and the coming 

part of a virile, agricultural people the coming of India 
toward the universe. This profound, October just before 
original feeling gives the bias to subse days of winter 

quent events throughout the life of the Then, aft 
civilization. First, it manifests itself in analysis of 
great cathedrals and sculpture, next in problem, Mr 
painting, literature and music, followed 

by science, mechanics and wealth, and 

finally it manifests itself in dissolution, end that 
hich comes because of a lack of faith percentage 


n the worth-whileness of the original enjoy 


ittitude toward the universe and be and non 


iuse of disgust with the material re in tl 

















} 


tire and sport ror sport ’s sake. but entists should he heartily cesil 


would particularly inelude the idle bending their talents to 


‘uriosity of the scientist himselt Even higher human ends If the soc 


» most enthusiastic engineers and sce does not recognize t] » ends 
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‘ular stage 
danger that 


‘wht Hl 


d fallow in a re 

‘retary Wallace's ; 
Tull in Science 
‘h vear, b 
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ng the annual meetines 


~ sections are expect cl 


ers, 1f anv. of those presented 
tions are worthy of consideration 
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previously regarded the phagocytes and ited the request that the Committ 
so-called antibodies of the blood as the the Place of Science in Education 
chief agents of protection against recur prepare another one-day prograi 
ring disease. Such far-reaching discov- science teachers, this to be giv 
eries as announced by Dr. Kahn would — Pittsburgh during next year’s me 
seem to necessitate many important At the request of the chairma: 
changes in existent ideas regarding the committee, a coo 

nature of immunity and the treatment those present was 

‘f certain disease. As one of many re- H. A. Carpenter and Dr 


sults of Dr. Kahn’s reports, the concept berry were named on that 


of ‘‘antibodies’’ in the blood and the re and others are to be added 
lations of the blood to protection against mittee, in cooperation with 
disease seems to be in for scrutinizing re mittee on the Place of Science in E 
study cation, will undertake to prepa: 
An occurrence of special interest to proposed Pittsburgh program 

the writer was the meeting of teachers The newly elected president 

of the natural sciences, chiefly those association is Professor Edward 
engaged in secondary and elementary Thorndike, of Teachers College, ( 
schools, and teacher-training institu bia University. Dr. Thorndike, n 
tions. The program had been arranged, sixty years of age, has long bee 
under instructions from the council of nized as America’s foremost student 
the association by the Committee on the application to education of the res 
Place of Science in Edueation. It was of experimental psychology The 
thought that many teachers of science Dr. Charles William Eliot was 1 
might wish to meet during the period president elected to represent educat 


of meetings of those who are engaged Dr. Thorndike not only represents 


in research in the various aspects of cation, which is Section Q, but has 
science. About 125 representatives of a leading contributor to researc] 
at least fifteen science teachers’ associa chology, which is Section | Hi 
tions and individual science teachers 1s a worthy representative 
+} 


attended At the well-attended lunch doubtless his election has 
eon, Dr. Merriam spoke on ‘*The In proval of educators, psycholo 
fluence of Science on the One Who” scientists in general 


Studies It.’” The day’s program elie Otis W. Cal 


THE FELS PLANETARIUM OF THE FRANKLIN INSTITUTE 


ForMING part of the new building of Circle, about half a mile from City 
the Benjamin Franklin Memorial and and the site occupies an entire 
The Franklin Institute, in Philadelphia, with an area of four and a halt 
the Fels Planetarium is now open to A little less than half of the entire s 
visitors 31 times a week. On December ture has now been erected, includi 
5, the planetarium, as well as the rest the east and north facades, each 
of the building, was opened to the 370 feet long. The main entrance 
donors to the Benjamin Franklin Me- the east, and an impressive flig 
morial fund, from which the building granite steps leads through a p 
was erected. The opening of the other into a large rotunda, which wil 
sections to the general public will follow tually contain a heroie statue of 
in the immediate future. jamin Franklin by James E. Fras 

The building is located at Logan On the north side is the Fels P 
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THE ENTRANCE TO THE FELS PLANETARII 


ium, with its own entrance on the At the end of a 

ind floor. Entering a curved lobby, of the planetarium 
th terrazzo floor and travertine walls, also painted by M1 
transparencies of astronom the appearance of 


the Yerkes Space Viewing t il 


number of 
photographs, made at 
nd Mt. Wilson Observatories, are seen. 


On one ground-glass screen is shown an 


corridor, the museum visit 
earth as it would look i 
nage of the sun, formed by a coelostat distance of the moon 
telescope, with a lens on the roof, 8D the lobby, just before 

et above. On another screen the phe- the planetarium chamber 

of partial, annular and total orrery, made by Michael Sendtner. 


mena 
Munich This is a 7 lass vlobe five 


eclipses of the sun are reproduced, by 
means of a specially designed appa- in diameter, on 
ratus. At the eastern end of the lobby number of the brighte tars and 

constellation names Inside are show 


the sun and the planets out to Neptun 


which are painted 


sa doorway, leading to a lecture hall, 
d above is a triptych of three paint- 
ngs by Howard Russell Butler of the each rotating on i 
f 1918, 1923 and 1925. its satellites and revolving in its orl 


tal eclipses OT 


tS axis provided Wit! 
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Entering the planeta 
one sees the Zeiss inst 
center. Arranged in cor 
around it are 500 chai 





FOYER OF THE FELS PLANETARIUM 
IER ty. ONE OF} ryt rRANSPA ‘ Irs 4 
IPSE PAINTINGS. 


‘ium chamber, overhead, 20 meters in di: 
‘ument in the of sheets of stainless iro 


wentric circles to the proper radius 


rs The dome perforated with holes ] 


>) oS eT =22u omp! 


yore’ ae = 
See ee HLT Pe S| | 
eA 4 i UF ae ay 
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CHAMBER SHOWING THE INSTRUMENT IN POS! 
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VIEWING THE PLANETARIUM INSTRI 
Ilo » M 


diameter, and 1/S8th inch between cen 

ters The purpose of these holes is to 

permit the sound of the lecturer’s voice — inal Liteness 
penetrate without interference A and this prevent 

large part of the back wall is covered \ consequent 

with padding of sound absorbent mate 

rial, and thus objectionable echoes are 

‘completely suppressed The ' 


dome, on which the images ot the 


stars and planets are projected 
| 


painted white, with a special paint 
ng very high reflectivity. This 
st planetarium dome to be 
structed, as all the previous ones 
\merica and in Europe have fabric pro 
tion surfaces, which are subject ¢ 


Vv disadvantages When soiled. the 
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school children of Philadelphia, who are’ observer to climb a high ladde 
admitted without charge. A_ special the telescope is pointed near the | 
series for college students in astronomy, The entire roof above the te 
to accompany their courses, is being — slides back, making an opening 22 
given. feet. This is also of great adv 
Because so many phenomena can be for a public observatory, as th 
shown with the planetarium, it is not ean see the entire sky. and not a} 
possible to include them all in a single strip, which is visible through th 
demonstration. Therefore, the subjects the usual dome. The sliding ro 
of the lectures will be changed monthly, gtee] and elass. weighine twent 


beginning in January. Lectures are = and is moved by an electric motor 


given by the writer and his assistant, In the exhibit room which leads 
Mr. Wagner Schlesinger, as well as by a obeervatory are numerous othe 
staff of part-time demonstrators: Pro- e 
fessor William H. Barton, Jr., director 
of the Hyatt Observatory of Pennsyl- 
vania Military College; Dr. William L 
Fisher, assistant curator of the Commer- 
cial Museum; Dr. John H. Pitman, of 
Sproul Observatory, Swarthmore Col- 
lege, and Mr. A. Clyde Schock, the 
Philadelphia High School. 


On an upper floor is the observatory 


nomical exhibits. These inelud 
telescope used by the Yale Uni 
Observatory, the oldest in the ¢ 
when it was first established in 
another by Merz and Mahler, us 
the Philadelphia Central High S 
beginning in 1839, a meridian ¢i 

a heliometer, loaned by the Yak 
versity Observatory, a synehr 
and the astronomical exhibit hall. The clock, models as — and planets 
principal instruments are a 24-inch re- tonal ger preeersany a 
flecting telescope, made by J. W. Fecker, Pinting of the planet Mars as seer 
of Pittsburgh, and a 10-inch refractor, 
by Carl Zeiss, Jena. The latter is the 
first of its kind in the United States, as 


Deimos, painted by Mr. Butler, ar 
famous orrery made by David RK 
house for the University of Penns 


. . . : . . . is } Q7 Thi } "ee net? 
it is of the Urania type of mounting, ™@ ™ 1871. This historic inst: 


developed at the Zeiss works especially has been restored to its original 


for public observatories. The tube is ton in the institute's shops, where 1 


balanced close to the eye end, and as a_ Of the models have been construct 


JAMES STOKLES 


result the eyepiece moves through : 
Associate Directo 


much smaller range of height above the 
floor than with the conventional mount- Astronomy 


ings. Thus. it is unnecessary for the THE FRANKLIN INSTITUT! 





